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ORDNANCE 


The design, development and testing of 
advanced ordnance products and sys- 
tems is one of the principal activities of 
the Research and Development group 
at Rheem Aircraft Division. The techni- 
cal capabilities of Rheem in this field 
arc evident in the extensive list of proj- 
ects currently being conducted for the 
military and their suppliers: 

• MISSILE WARHEAD SYSTEMS 

• FUZING 

• EXPLOSIVE ORDNANCE 
TESTING 

• MINES 

• GRENADES 

• PRACTICE BOMBS 

Rheem Ordnance Engineering is pre- 
pared to conduct complete programs in 
the held of ordnance systems including: 

• concept 

• system! analysis 

• development & testing 

• prototype 

• production engineering 
Ordnance research and engineering is 
complemented by the production facili- 
ties of the Aircraft Division of Rheem 
Manufacturing. Numerous ordnance 
products and systems ate currently in 
produaion. 


RHEEM MANUFACTURING CO. /AIRCRAFT DIVISION 

,r:tl n oodruS avenue, dou ney. California 


SARGENT 





SYSTEMS 
OF FORCE 
CONTROL 


Sargent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly liigh requirements of the aircraft, 
guided missile, petroleum, gear and machine tool industries. 

If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica- 
tion and manufacturing proposal. 



"GOOD WILL" U Oig 
ditpoiition of the 
pleased euetomer to 
return to the place 
where he has 
been wall treated. 

— U.S. Supreme Court 


f/fanefau/ of f'.voeUv. 


Sargent offers exceptional 
opportunities Co engineers 
interested in design, 
development, qualification 
testing and manufacture of 
advanced forced control 
systems. Send your resume 
immediately (in confidence) 
to Chief Engineer. 






ENGINEERING CORPORATION 

MAIN OFFICE & PLANT . 2533 E. FIFTY-SIXTH ST. 
HUNTINGTON PARK, CAIIF. 


AVIATION CALENDAR 


Vov. 2-8— Second World Metallurgical Con- 
gress & 39th National Metal Exposition 
tk Congress, Palmer House, Hotel Sher 
man and International .\jnphitbeatcr. 
Chicago. 

Nov. -f.8— Fourth Institute on Electronics 
in Management (automatic data process, 
ing svsteml, The American Universits, 
WOI F St.. Washington 6. D. C. 

Nov. $.7— Joint Niililan-Industr} Guided 
Missile. Rcliabilit)' Svniposium (limited 
to those nith Secret security clearancel, 
Nasal .\it Missile Test Center, I’t. Mugu. 
Calif. 

Nov. 6'8— T hird .\nnual .\ero-Ccm Svmpo- 
sium. 'Fhc Institute of Radio Engineers 
Professional Group on Commiinicatious 
Systems. Hotel Utica, N. Y. 

Nov. 7.8— National Meeting, 3\'capons 
System .Management, Institute of the 
.Aeronautical Sciences. Statler.Hilton Ho- 
ld, Dallas, Tcs. 

Nov. 11— Plastics for .Airborne Electronics, 
Regional T'cchnical Conference, Societv 
of Plastics Engineers. Hotel .Amhas.sador, 
Los .Angeles. 

Nov. 11-13- T'hird, IRE Instrumentation 
Conference and Exhibit (Data Handlingi. 
.Atlanta-Biltmote Hotel, Atlanta. Ca. 

Nov. 11-15—1957 International .Air Safety- 
Seminar. Flight Safety Foundation, Palo 
•Alto, Calif. FSF-Aviation Week Safely 
Awards Dinner, Nov. H. f'or Details 
wTite FSF, 468 Fourth Ave., N. Y. C. 

Nov, 11-15— National Electrical Matnifa^ 
turers Association, .Annual Convention, 
Ttaymore Hotel, Atlantic City, N. J. 

Nov. 12-13— Seventh Aircraft Hydraulics 
Conference, Park Shelton flotel, Dc- 
Iroit, .sponsored bv A'ickers Inc. linvi- 
ration only). 

Nov. 13-14— Mid-.\mcrica Electronics Con- 
vention, Municipal Auditorium, Kansas 
Cits-, Mo. 

Nov. 13-15— The Society of Technical AA'rit- 
ers and Editors, fifth annual convention. 
Hotel Slatler, New York. 

(ConfiTiiied on page 6i 




PRECISION TRANSDUCERS 


measurement and control of 
*• TEMPERATURE 
400F to +ZOOOP 
-m PRESSURE 

0-5 to 0-5000 psi. 

to meet strictest requirements of 

TELEMETRY 
MISSILE RESEARCH 
AIRCRAFT CONTROL 



an example of 

TRANS-SONICS ADVANCED INSTRUMENTATION 



PRESSURE POTENTIOM- 
ETEU.S, Type 75, arc preci- 
mon linear ptssrure measuring 
instrumentedeugned to svith- 
staiid the severe physica! 
conditionB of miasile and air- 
etuft flight. Absolute, gauge, 
or differcutia] pns&suirs up 
to 5000 pa can be measured 
to an arvuracy of ±1% of full 
scale with aO.3% repeatibility. 

' Operatiogtemperaturea mnge 
from -65Fto4-160F. Ultra- 
poise construction allows in- 
strument to withstand 30g 
shock in any direction, lOg 
vibration to 2(K) epe, 25g to 
2000 ops. Up to 7,5 volts fuU-svale output. Entire operating mechanism 
of absolute pressure instrument is bermerically sealed from external 
enviraiimeiit. Calibration Certificate giving precise 5-point pressure 
calibration supplied with carh unit. Mtst pressure ranges available 
% from stock. 3ead tor aew Technical Bulletin 75. 
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When it has to he heated 
rely on Safeway 
Woven Heat 
Elements 

. . . and the “it” can be Just about anything from a 
simple tray to the curing blankets for honeycomb structures. 

Safeway Woven Heat Elements are custom tailored 
to fit specialized requirements of many 
applications. A single aircraft, for example, may 
need upwards of 80 different heating and 
de-icing elements, all of which are made by 
Safeway. Other applications are on helicopter rotors, 
rocket tubes, missile launchers, and 
on a wide variety of molds, dies, tanks, 
ovens and dryers in industry. 

If you have a problem that requires heat, 
let Safeway engineers study your 
requirements and — without obligation to you — 
submit an appropriate recommendation. 


For your copy 
of a fact-filled folder, 
write to: 


Safeway 





smiass 



Ape. 17.18-RFC-RN,\S Reunion, (World 
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by a substantial margin. 


KCONOMVI Cold headed for maximum 
production and optimum strength. 

TORQUE I Superior torsion strength. 

No more stripped recesses, 

SIMPLICITY I Simple in 
design, efficient in operation. 


MULTITORK is the first flush head, high-s)iear, high-tension fas- 
tener with true high -fatigue qualities designed specifically for the exacting 
requirements of the aircraft industry, ■ 




gone with the wind 



Wind-tunnel tests often require simultaneous recording of many channels of 
information. Any lag in the measuring and recording system means vital test 
data will be gone with the wind. 

For all applications where emphasis is on speed and volume, the Wiancko 
High-Speed Commutator sets new standards for precise and rapid data 
handling. 

For Example: The Wiancko High-Speed Commutator: 

• Samples inputs from as many as 100 pickups, at a maximum rate 
of 30,000 samples per second. 

• Samples either ae or dc inputs up to ± S volts full scale. 

• Afay be cascaded if more than 100 channels of information are 
required, 

• Single channels may be sefecfed in any order by convenient 
front-panel pushbuttons. 

• Controls switching speed by input dock pulses, the rate ranging 
from single pulses to 30,000 pulses per second. 

Specifications 


• Minimum power requirements 

• Rugged, relieble.ecortoirical 



Wiancko Engineering Company 

255 N. Halstead • Pasadena, Califorw 
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SPECIALISTS 


DYNAMIC INSTRUMENTATION 



Flying Truck; The Vectol 44 oarries more than 2 tons of cargo 
in tropical areas. ..transports ths entire 176,000 lbs. of a drill rig 
over a distance of 60 miles out and back, in only 56 flying hours. 

other commercial helicopter, with no problem of load placement. 
Flying Bus: Airlifts up to Id passengers ... 2 typical field crews 
...to jungle derricks or of tahore drills .. . Hies exploration teams 

Flying Crane: Hops rivers, ridges and swampland with sling- 
mobile field offioes. 


Vertol 44 

solves transport problem 
for oil industry 



vehicle for the oil 


(2oipotation^ 


MORTON, PENNSTIVANIA. 



THE MARK OF OUAltTY 




Llghlweighi BsrbefoColman aetuators 
chosen for Herman Nelson portable heaters 

F-102A jets stationed in extremely cold climates have warm air 
supplied to their engines and electronic equipment by Herman 
Nelson portable heaters as illustrated above. To assure depend- 
able operation of the control dampers on these heaters, Herman 
Nelson Division of American Air Filter Company has selected 
compact GYLC actuators by Barber-Colmah Company. For help 
on your control projects, consult the Barber-Colman engineering 
sales office nearest you: Los Angeles, Seattle, Fort Worth, New 
York, Baltimore, Montreal. 


CAREER OPPORTUNITIES: IxcelleN 

BARBER 


CO 


LM 


PA 


NY 






R 

A 

C 


RAPID 

RACE* eliminates slow, time-consuming 
manual tests by electronically checking 
complete weapon system such as missile 
or aircraft. Operating on initial assump- 
tion that system is functioning properly. 
RACE speeds through primary test of 
over-iill system or major sub-systems. If 
fault exists. RACE signals "no-go", then 
isolates fault through secondary tests. 
Complete job is done in only minutes. 



AUTOMATIC 

Advanced design eliminates chance of 
human error by use of standard computer 
techniques of programming, memory, 
digital and analog comparison. Signal 
generators include electrical, electronic, 
hydraulic and pneumatic signal sources, 
as required to actuate circuits or simulate 
system signals for comparison with stand- 
ard reference signals, 



1009 HOURS 


CHECKOUT 

RACE not only pinpoints weapon defect 
—it also flashe.s on control console screen 
location, name of faulty unit, down-time 
involved, location of spare, type of tech- 
nical work required, system power and 
arming conditions for safe repair. Simul- 
taneously. punched maintenance card with 
complete, detailed instructions for repair 




EQUIPMENT 

Design flexibiliiy adapts RACE for use 
at operational sites in pre-launch and pre- 
flight check-out. for in-flight testing, for 
maintenance area.s and overhaul depots. 
Current and future applications include 
missile data reduction stations, shipbome 
and airborne radar, automatic navigation 
systems, aerial reconnaissance systems, 
ground Are control systems and missile 
guidance systems. 



1030 HOURS 


Today Sperry is working closely with all branches of the military— Army, Navy 
and Air Force - in applying RACE to ma|or weapon and defense systems. For 
more information on RACE, write our Microwave Electronics Division. 


MICROWAVE ELECTRONICS DIVISION 
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HOW MUCH ALLOY DO YOU NEED 

to make high temperature parts? 


Y ou don’t have to use expensive high alloy steels 
to make airplane brakes, gas turbine or other pans 
that must operate at high cemperacures. The Timken 
Company’s ’‘17-22-A’’® steels, containing less chan 3% 
alloy, give high alloy perjormtmee with maximum strength 
up to 1100°F. You cut costs, save strategic alloys. 

Whai's more, "17-22-A’’ steels are highly resistant to 
heat checking and thermal cracking, They are readily 
workable up to 2300°F., easily machined and welded. 
And maximum high temperature properties can be 


developed by normalizing and tempering, minimizing 
the possibility of distortion and quench cracking. 

Write for complete information on "17-22-A” (S) 
steel, and its companion analysis, ''17-22-A'' (V), rec- 
ommended for temperatures up to 1100*F. Ask for 
Technical Bulletin 36B. And feel free to ask our tech- 
nical staff for help on your high temperature steel prob- 
lems. They've solved hundreds of them. The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: ''TlMROSCO". 


See the next Timken Televent hour, "The Innocent Years" ever NBC-TV, Thursday night, November 21sf. 


niMKEN-STEEl 

SPECIALISTS IN FINE ALLOY STEELS. GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Proved by Years of Service 


The broad line of CuUer-Haminer Hermeticaliy Sealed Power Relays ia the only 
family of such advanced aircraft relays to be proved by years of actual service. 
This line has been in mass production for more than three years. Thousands have 
been shipped and insUlled ... and their performance has been outstanding. 

Cutler-Hammer Hermetically Sealed Power Relays were designed to meet the 
MS drawings and Mil-R-6106. Testing done beyond the requirements of Mil-R- 
6106 fora number of air frame builders has resulted in the selection of these relays 
for many "special use" applications. The auxiliary contact arrangements possible 
with these relays often permit the elimination of another relay in circuit planning. 

Whether you are building air frames, missiles, tanks or space ships, you wUl find 
the best relay for your purpose in the large family of Cutler-Hammer Hermetically 
Sealed Relays. Be sure you have the latest data on this constantly growing line. 
Write now on your company letterhead for Pub. EE-140. CUTLER-HAMMER, 
Inc., 1471 St. Paul Avenue, Milwaukee 1, Wisconsin. 

AN and MS ToBBlf Swilche»—CutUr-Hami 
and fully prooen line of type AN and MS U 
experience. Specify Cutler-HamTner and be sure. 

A Cutler-Hammer Salesman is Ready to Serve Your Needs. 
Contact Your Nearby Cutler-Hammer District Office Today 

Albany, N. Y. Grond Ropidi, Mich. Rockford, ill. 

Atlanta, Go. Hourton, Texoi Socramenlo, Coli 

Baltlmofe, Met. Indianapolis, Ind. Soginow, Midi. 

Soil lake City, U 


Cutler-Hammer Hermetically Sealed Relays 




Decca Area-Coverage Navigation System 


. . provides all essential requirements for air traffic control; 

t Exclusive Bendix-Decca Flight Plotter displays 
instantaneous exact position, 
t Intricate approach and departure paths are 
simple to fly. 

I Precise guidance for holding or path-stretching. 
I Complete navigational security for helicopters. 


Bendix-Decca, originally developed in Ihe Uniled S/oles, is the 
Jow frequency area-coverage navigation system. It is Ihe only 
proven, extensively used syslera in Ihe worfd. Growth polen- 
tioi oiiows unJiniited automotic oir tro/fic control improveraenl. 


PACtFtC Division 






Operate upott firing a completely »elf-coniained exploiive 
squib in .002 seconds at 1 ampere.., .zero leokage at 10,000 psi.. 
2 ounce volve (only 3/4'xl'x2*3/8') hos 5/32' diometer free port 
exceeds oil milifoty speeifleofions for missile ond olrcraft. 


Write. . . wire. . . or ^hone for fuliy-illustrated Catalog 5501-XV 

CONAX CORPORATION, 2300W WALDEN AVENUE, BUFFALO 25, N.Y. 

Telephone REgenc 0(500 'iv 



reat a<dvances in (design . . . 


NEED THE ADVANCEMENT IN 
WEAR RESISTANCE PROVIDED BY 

FLAME -PLATING BY Linde 


Stratospheric altiUidca . . . supersoiiic 
speeds . . . extreme tenipcratiiros stibjccl 
jet plane parts to almost incredihlc 
conditions of heat and abrasion. To assure 
perfect operation in all cireiimstances, bcuriiigs 
of hot air valves in the Slarfiphtcr are fTarrie-Plated. 

A tungsten carbide coating, applied by LlNDE'a 
unique method, is the only material tried that 
successfully eliminated galling and provided a low 
eoefficiont of friction over the required service life of the part. 

^■1111 the part Flame-Plated, practically no wear occurred. 

This Linde process is now a regular producliou proredurc, 

Flame-Plating is Linde's special process for protecting luetal 
parts from wear, abrasion, and fretting corrosion. Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface. Since the temperature of tlic part being coated 
seldom exceeds 400 degrees F.. there is little or no risk of changes 
in its shape or metallurgical properties. Flamc-Plalcd coatings 
can lie applied from .002 to .(110 indies thick, and used as 
coated or finished to 0.5 microincltcs rms. Practically alt metals 
can be Flame-Plated— aluminum, magnesium, molybdenum, 
titanium as well as copper and steel. 

Your own design may be improved by Flame-Plating. Find out 
bow, by writing for a copy of tlie Itooklet “Flame-Plating,” F8065. 
Address Flame-Plating. Dept. AW .12. Linde COMPANY, Division of 
Union Carbide Corporation, 30 East 42nd Slreel, Neiv York 17, N.Y 

In Canada: Linde Company, Division of Union Carbide Canada Limited. 
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WESTERN GEAR drives 

4000 HP through this tiny gear! 



REPORT FROM WESTERN GEAR: 


Western Gear engineers and production technicians have developed 


gears such as the one illustrated which, while less than 2-inches in 
size, will transmit 4000 HP with precision and dependability! 


Let Western Gear’s leadership in advanced research, metallurgical 
experience and precision manufacturing methods reduce your giant- 
size power transmission problems the same way ... whether your 
requirements be for individual units or complete systems. 

t CALL YOUR WESTERN GEAR MAN 

with any power rransinissiori problems. RepreseiUiilives in all principal 
cities. Or write in complete confidence and without obligation. 

Glenn Malme • WESTERN GUR CORPORATION P.O. Box 182, lynwood, Galltornlo 
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McElroy Bans Wilson Economy Orders 26 

^New orders assure aircroft industry bills will be paid on time, 
bolster basic research progroms. 


Defense Attacks CAB Airspace Program 37 

^ Legality of plan to delegate oirspace outhority to CAA challenged, 
'over-hasty' action charged. 


Leduc Ramjet Plane Faces Cancellation 50 

► In spite of the mognitude of the technical contribution mode by 
leduc, the 0.22 prototype may lose government support. 



COVER: Ait Force Faisidc baituon and rocket rises over Enlwctok Atoll in 
the Pacific. At launching altitude of 100.000 ft., rocket is fired throiigh 
balloon. In tests conducted OcL 22 (AW Oct. 28. p. }1), the Air Force 
rocket attained a height bchiccn 1.000 and 4.000 mi. Exact altitude could 
not be iniincdiatcly detennined. pending data computation. Prime contractor 


Picture Credit: 

tS-Widc World; 61, 67-Sovfoto. 
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New B. F. Goodrich laboratory 
is proving ground for fuel cells 



B.F. Goodrich Aviation Products' new Fuel Cell 
Development and Testing Laboratory at the big BFG 
Los Angeles plant is the last wotd in fuel cell tesearch. 
Here, engineers maintain constant quality checks on 
ceils being produced for many aircraft including the 
Lockheed 1049, T-33 and F-104, the Boeing B-52. 
the Douglas F4D and the Northrop T-38. In addition. 


fuel cell designs and materials are being developed 
to meet the requirements of future airplanes still on 
the drawing boards. 

A representative sample of the laboratory’s facilities 
is shown here. Among the specialized types of appa- 
ratus ate a giant "hot and cold 'room, testers for ozone, 
abrasion and vibration, and many, many mote. 



EDITORIAL 


Who Are the 

Readers will recall the story we published on Oct. 23, 
page 26, telling how the U. S. has been tapping Russian 
ballistic missile secrets for more than two years with 
scientific equipment including a giant radar located in 
Turkey, In an accompaining editorial entitled ‘'\\'hv, 
Mr. President?,” we detailed the rtasons for publishing 
the stor}’ at that particular time and raised the following 
question: 

It is high time the American people asked their 
govcriimcnt why, in view of the o\’erwhelming evidence 
available to it during the past two vears on Soviet 
teclinieal progress, it is still pursuing a poliev that is 
slowing the pace of our military technology and sapping 
our future military strength? 

Fulminations in Privafe 

Tlierc has been plenty of reaction. On the one 
hand, the story and its accompanying editorial have 
stimulated daily newspaper stories and editorial reaction 
around the world. On page 29, wc are reprinting editor- 
ial comment on this subject from leading .American news- 
papers. We liave also received similar reaction from 
aviation industry and military sources. 

There has been another kind of reaction, too. coming 
primarily from President Eisenhower's personal assistants 
such as his ptcs.s secretary, fames C. Ilagcrtv. fr.; bis 
foreign economic policy advisor, Clarence Randall, and 
Robert Cutler, his assistant for national defense matters. 

All of these reactions had a curious air about them. 
For example, Mr. Ilagcrtv fulminated at some length to 
daily newspaper reporters questioning him on the storv 
but declined to back his comments with the use of his 
name or official position. They appeared in the dailv 
press anonnnously, attributed to a “top .Administration 
official.” Mr. Randall likewise made his comments of 
"irresponsible and indiscreet” privately. Later that week, 
he made a public speech referring to the Soviet Sputnik 
satellite as a "silly bauble." This comment drew lie.aw 
fire from such a distinguished Republican leader as Sen. 
Styles Bridges of New Ifampshire. 

What- Did Cutler Say? 

But even more curious is the performance of Robert 
Cutler on Saturday Oct, 26 at Hot Springs, Va. He was 
invited to spe.ik before the Coniinerec Dcpartmcnt'.s 
Bii.siness Advisory Council, which is a group of 100 lead- 
ing businessmen who meet pcriodicallv to advise the 
govcmnient on national policy proposals. Saturday night 
is always a festive occasion of the council. I'lie work has 
been done, and council members and their wives have 
played in golf and tennis tournaments. -At the Saturdav 
night affair after dinner, the awards for these tourna- 
ments are made. Ibe job of the speaker at that affair 
is primarily to get everyone in a happv mood and keep 
them there. ITie reception that precedes the dinner is 
always an enjoyable affair. 


Real Culprits? 

Now we don't know what Mr. Cutler actually said 
that Saturday night in Hot Springs. In keeping with 
council tradition, there were no reporters present at the 
dinner. But after the dinner, several accounts of what 
Mr. Cutler said regarding our missile monitoring story 
blossomed from the dinner guests. The Cincinnati 
Times-Star Washington correspondent reported that. 
“A W'hite House official has made a shocking attempt 
at censorshi|> of a legitimate national publication by 
suggesting an advertising boyxott. Such is the carcfulh 
checked word vaulting the mountains from Hot Springs. 
Va., where the Business .Advison' Council of the Com- 
merce Department has just completed a meeting. 

"T'herc Robert Cutler, special assistant to President 
Eisenhower for national security affairs, virtually accused 
a respected American trade journal’s editors of treason 
and strongly implied the desirability of punishing the 
magazine by w ithholding advertising. His suggestion was 
made to members of the Council who represent the 
leadership of the nation’.? top business, iiidustrv and 
advertising budgets. It was made off the record at a 
closed session; so that there was prcsumablv no wav of 
countering it.” 

'Ilic New York Journal of Commerce reixvrted in a 
similar vein on Mr. Cutler’s appearance before the 
Council. 


Cutler via Hagerty 

By the middle of last week, Mr, Cutler after sober 
reflection had a different version of the affair. Speaking 
through White House Press Secretary Hagerty and 
dodging direct contact with reporters, Mr. Cutler denied 
he had mentioned "treason” or had suggested an 
advertising boycott. He admitted claiming that the 
AvrA'i'iON Week story was "shameful” and that the story 
vyas a violation of the law, although he would not slate 
what law. He was also reported to be astonished that 
his Hot Springs remarks liad reached the newspapers 
“becau.se no reixrrtcrs were present.” 

It is difficult to sift truth from ev’asion iu the conflict- 
ing reports of Mr. Cutler’s Hot Springs speech. Wc don't 
like to accept second hand reports because thev arc 
often inaccurate. But it is agreed by all patties concerned 
that Mr. Cutler said AviATrON Week's publication of 
the missile monitoring story was “shameful." 

We would like to ask Mr. Cutler and the American 
people which is the really shameful act: 

• Withholding the true story of the rapid progress on 
Russian missiles from the American people while at 
the same time cutting back our own military research, 
weapons development and production programs to 
weaken oiir future military strength? 

• Or telling the American people the truth about the 

vital facts that were withheld from them on the phony 
grounds of “security” and pinning the proper label on 
the government officials who deliberatelv withheld this 
information? '-Robert Hotz 
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TITANIUM PROGRESS IN FLIGHT 



Modern materials extend the performance potential of today’s aircraft. And titanium 
is one of the star performers — especially titanium alloy sheet. Rem-Cru engineers, in 
co-operation with the aircraft industry, developed the techniques which bring airframe 
manufacturers titanium alloy sheet, and other mill forms, of high quality in carload lots. 
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WHO'S WHERE 


In ihc Front Office 

Edv'in Iladgc, J:.. board cliaitman, Wc 
iiighoiisc Ait Bratt Co.. Pittsburgh, Pa. 

wniiam S. Ivans, |t.. a director, 
b'rrgiiiccriii| dr Maiiuhctiiriiig, Inc., Oce 


novlv established Rotcl, Inc. (.Arlington, 
\'a.l,' American snbsidian' of Ilotol, Ltd., 
C.loiiecstcr. lingland. 

Matthew J, Brtlev. president, Titefles, 
Inc.. Springfield. Ma». 

E}avid Roodlove, president, Bristol Aero- 
plane Company (U.S-A.) Inc., New York, 
N. Y. 

R. E. Harvey and II. G. Couway, deputy 
managing directory. Short Brothers d' liar- 
land l.td.. Belfast. Ireland. 


Merlon F, Richards, cycciitive vice presi 
dent, Land-Air, Inc., subsidiatv of Califomi; 
Lastcni Aviation, Inc., Chicago. III. 

Albert S. Bhmienthal, eveeutive sics 


Louis E. Fagai 


rks M. Albritton, vice presiden 
ictming, Iluck Manuhictming C 
t. Mich. 


Honors and Elections 

Col. John P. Stapp, Chief of the .Aero 
Medical Field Laboratory at Holloman AFB, 
has been awarded the Corgas Medal, wtiieh 
is awarded for distinguished work in pre- 
ventive medicine, by the Association of 
Militarv Surgeons. Dr. Stapp . . succeeded 
in espfoting human tolerance to cra.sh-typc 
forces and in establishing that the human 
Indv can stand some shock forces better 



Changes 


Jack ]- Jones, weapon system manager 
WS-IIO program (S.AC bomber), North 
American .\viation, inc.. Los Angeles. Calil. 


Frederick V. Liiddcn lias joined the elec- 
tronics and armament staff of the California 
Oivisiuii of Lockheed Aircraft Corp.. Bur- 
bank, Calif. Mr. Ludden will study weapon 
potentialities of all l^khecd military planes. 


Ramo-k\’noldridgc Corp., Los .Angeles, 


INDUSTRY OBSERVER 

► Configuration of North American Aviation’s ait-lo-surface missile planned 
for tlic Boeing B-52 bears a strong resemblance to the XSM-6-f Nsvalio, 
intermediate version of the canceled intercontinental missile project beating 
the companv designation G-26- Fuselage is circular in cross section, has 
canard surfacc.s .ind is about -fO ft, long. W'ing is delta type, and canted 
rudders ate used. Scheduled powcrplant is the Pratt & Whitney J52. 

► T'licoty that Atlas powcrplant ntalfunclions thus fat have tcsirlted from 
cavitation is being thoroughly investigated at Garrett Corp.’s AiReseatch 
facilih- at Phoenix where special facilities have been established to check 
the theory. 

► McDonnell Aircraft is working on a thrcc-to-four ton transport convetti- 
plaiic proposal, utilizing much of the company's experience with the XV-1. 
'llicre is a possibility that the design may be entered in the Array-Navy 
competition for a Itelicopter iir this payload class. McDonnell also is build- 
ing a smaller pressure-jet helicopter of about eight-passenger capacity. Proto- 
t'pe will roll out c.irlv next vear. Designated the 120D, helicopter will 
h,i\e a single rotor 35 ft. in diameter, 

► Watch for a Royal .Air Force decision within the next six months on 
whether a supersonic bomber will be developed to succeed the Avro Vulcan 
and Handley Page Victor now ticketed as the backbone of the Bomber 
Command's atomic and hydtogen-bomb-cqnipped striking force. RAF 
thinking has been retreating from radical "all missiles, no aircraft" position 
of the last British white paper on defense and is leaning heavily toward 
another generation of supersonic manned interceptors and bombers. 

► Proposed test vehicle for the intercontinental ballistic program com- 
bines a North American Navaho booster unit with an Aerojet Acrobcc as 
a second stage. Range of the combination would be about 2,000 miles, and 
vehicle could duplicate zero gras’ity conditions for about 30 minutes, 
approximately the time required for an ICBM flight. 

► Spares requirement for F-102 stretched plexiglass hot-air anti-fogging cock- 
pit side panels has been sliced from 30% to 5% after near-perfect results 
with 1,400 panels in service. 

►Omega Aircraft plans to begin limited production this week of its 1,000 
Ib.-payload flying crane. Entire development was underwritten by the 
company, which spent approxinrately S450,000 on the project, about half 
of it on Civil Aeronautics Administration certification tests. Omega expects 
CAA certification of the helicopter within the near future, 

► Royal Air Force is counting on a major development stretch in the English 
Electric P-1 supersonic fighter design to fill its needs for interceptor aircraft 
for the future rather than any basic oew designs. P.IB version of the English 
Electric design is now operating in the 1,200 mph. speed range. 

► Watch for a direct tie-up between Marquardt Aircraft Co, and Renee 
Lcduc. Roy Marquardt, impressed svith the technical qrulitv of Leduc's 
work, visited the French firm recently and discussed means of keeping the 
Leduc work alive in the face of F'rcnch cutbacks (see p. 50). Two possible 
allcmatis’cs were considered-direct financial subsidy by Marquardt of the 
Leduc ramjet aircraft or hiring of Leduc as a NJarquardt consultant which 
would make his ideas available in the U.S. Leduc’s current field of interest 
includes nuclear ramjets. 

► Aniiy has not relaxed its determination to cut helicopter operating costs 
despite wide progress in last few years. Transportation Corps Supply & 
Maintenance Command says improved service life of helicopter components 
and longer periods between overhauls do not result in enough economy in 
view of the current austere military budget 

►Grand Central third-stage rocket for the Vanguard satellite sehiclc shows 
a consistent specific impulse of about 240 seconds. 
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Avgo today 



Avco 

makes things 

better 

for America 

Avco is a builder of quality products tor 
tlie commeiciul economy and high- 
performance military systems for national 
defense. Gas turbine and icciinocating 
aircraft engines, electronics systems, fmin 
implements, kitchen components and 
the Xose Cone for tlie Air Force Titan 
Intercontinental Ballistic Missiles 
arc being jjiociuccd by Avco iat/ny, 

There are many j>roducts that identify 
Avco. All of them display distinguishing 
characteristics of Avco workmanship . . . 
skill, dependability, lesourcefulncss. 

And Avco's first order of business is 
to make tilings better for America. 

THIS IS AVCO 
Avco today is a iliversificd organisation 
whoso products include aircraft power 
plants and structures, electronics for 
defense and industry, and siiccialiacd 
homo and farm equiimicnt. 

Avco’s divisions aiui subsidiaries are: 
Lycoming— aviation, marine and industiiol 

systems and aircraft stmetmes . . 

Rescnrcli and Advanced Des-elopinent . . . 
American Kitchens . . . Xew Idea and 
Eiee Flow — specializerl farm equipment 
. . - Crosley Broadcasting Coriioration . . . 
Moffats Limited (Canada) — commercial 
gas and beating equipment. 


Avco makes things better for America 


Avco 


Aveo Manufacturing Corporation 
420 Lexington Avenue, New York, N. Y. 


Washington Roundup 


New Look at Soviets 

Top scientISc, industry and US.Al'' tcclinical brains met 
recently in BalKmore at a top secret meeting to hike a 
fresh new look at tlie relative militarv aitpower strength 
of the U.S. and the Soviet Union. Meeting was ordered 
by President Eisenhower and presided oser by Dr. Ed- 
n-.ird relict, known best for his contributions in develop- 
ing the hydrogen bomb. Meeting's consensus was tliat 
period of maximum U. S. danger from Soviets svill begin 
as earh as late 1958 in contrast to earlier estimates that 
19()0 svould be start of the critical period. New improsc- 
ments in Sosict air defense ss’stcm against subsonic 
bombers sucli as B--17 and B-52 was major factor in the 
new estimates. Proposals for U.S. action to regain 
we.ipons development superioritv liaie been submitted 
to President Eisenhower through the Defense Depart- 


No 'Ball-Park' Estimates 

Watch for increased USAF efforts to force contractors 
into supplying more accurate arithmetic. Brig. Gen. \\'- 
Aiistin Davis, assistant tor production programming in 
the office of the Deputy Chief of Stiff. Materiel, puts it 
this was; 

"Comptroller functions must be realigned to give much 
more accurate forecasts regarding funds needed in a gisen 
month or quarter, 

“These ninctions." Gen. Davis says, "must also be 
notified to show a true picture of dollars actually spent 
to date on a given project. ^\'c cannot accept ball-park 
estimates.” 

It is no secret that USAF lias been irritated b\ some 
of tlic off-base figures offered recently. Tlictc svctc some 
estimated billings that were wrong hs millions of dollars, 
thus complicating the USAF cliorc of splitting a limited 
melon. 

In another aside. Gen. Davis has su^csted that “indus- 
try should tike the s.ime dollar-conscious vicn toward 
developing systems for the Air Force tliat it takes toward 
private ptojects." 

"According to reason.iblc estimates," tlie General says, 
“manufacturers spend upward of 40% more for a gov- 
ernment-development program than thev do when using 
their priiatc capihil. If pushed to it. I could give specific 

“Now I realize there would be a sliglit and reasonable 
additional cost due to certain procedures for coordination 
and. security. But 5% should cover this, not 40%.“ 

Missile Decision Hanging Fire 

Possibility of a fast decision from the three-man com- 
mittee studying relative merits of the Amiv Jupiter and 
USAF Tlior intermediate range ballistic missiles appears 
remote to some Pentagon observers. Committee is com- 
posed of Maj. Gen. Bernard A. Schriever, commander 
of USA!'”s Ballistic Missile Division; Maj. Gen. John B. 
Medaris, cliicf of the Army Ballistic Missile Agenev, and 
W'illiam n. Holuday, Special Assistant Scctchirv of De- 
fense for Guided Missiles. 

In effect. Holaday is sitting as a judge in the .Ainn- 
,Air Force contioi crsy without any liiglih' competent ad- 
visers to look over his shoulder. ’’iVith a lack of sophisti- 
cation on the subject. Holaday and staff are forced to 
rely on the principals for their technical infonnation. 


Possiblc solution for the iinpassc; Defense Secretary 
Neil II. McElroy may be forced to take over, seek advice 
from scientists, military experts and industry to find out 
which missile is best. 

New Industry Probe 

•A House Small Business Subcommittee headed by 
Rep. 'I'om Steed (D.-Okla.) is launcliing an investig;itioii 
of the aircraft and guided missile industries to sec if small 
firms arc rcceis iiig a proper share of defense contracts. 

ANDB Demise 

Air Navigation Development Board officially came to 
an end last week witli a presidential order transferring tlic 
agency's personnel, records, projects and funds amount- 
ing to S7.2 million to tire nerriy organized Airways 
Modernization Boiud. The President’s action also ap- 
proves the transfer of “certain" research and develop- 
ment functions from the Defense and Commerce E>e- 
partments to tlie new board but docs not effect the Civil 
Acron.iutics .Administration program for the testing, 
evaluation and modification of facilities and devices se- 
lected for use in the federal ainvavs svstem under the 
CAA sLX-ycar modemi-zation plan. 

'Awaken U. S.' 

AH scientists with w'lioni President Eisenhower has 
talked in recent weeks “agree that this problem of 
awakening America is one in whicli tlicy believe I liai’e a 
part,” the President said last week. Science Advisory 
Committee for Office of IDcfensc Mobilization “is pre- 
paring a plan in which tlici’ hope to lav out im’ part of 
it," the President said, and he will follow the plan if he 
thinks it is feasible "because I believe cxactlv what thev 

Committee’s chief concern is not relative position of 
scientific advanccraent of U. S. and any other nation but 
“where wo arc going to be in 10 yiliis.” Eisenhower 
said. The President was “a bit astonished” to Icani that. 
His part will include ’’awakening the United States to 
the importance and indeed tlie .ibsolutc neccssitv of 
increasing our scientific output of our coUeges and uni- 
versities," even if ''material” federal support is necessary. 

Third Pilot vs. Engineer 

Air Line Pilots Assn, hopes of replacing fliglit engi- 
neers with a tliird pilot crew member on jet transports 
has been at least temporarily thwurted at one airline. Pan 
American World Airways and Flight Engineers’ Interna- 
tional Assn, last week signed an agreement which called 
for a flight engineer as a Crew member whenever more 
than two ctcw members are required by conipanv or Cis il 
Aeronautics .Administration rcgulations- 

At its 1956 biennial comention, ,Air Line Pilots .Assn, 
introduced a resolution that would requite .ill members of 
a flight crew to be qualified as pilot.'.. However, the Pan 
.American agreement, which runs until June. 1960, clear- 
ly spells out tlic airline’s intention to retain flight engi- 
neers. ’Ilie agreement says: "It is the specific intention 
of the parties that Pan American shall not assign a pilot- 
engineer, as the term is understood, in place of a pro- 
fessional engineer to perform tlie engineering function.” 
—Washington staff 
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McElroy Releases Pentagon Air Funds 


Two orders, revoking Wilson economy moves, restore 
S170 for research, S400 million for procureincni. 


By Claude Wifcee 

Washington— Defense Secretary Neil 
II. McEItoy last nock rc\okcd two 
economy orders iiilicritcd from liis 
predecessor, Cliarles E. Wilson, assur- 
ing tlic aircraft industry its bills will 
be paid on time and partly restoring 
tlic sliattcrcd basic research program on 
nhich fviture U. S. aitpower will depend. 

Less than three weeks after hiking 
office at the Pentagon, McElroy took 
these steps to help unsnarl the tangled 
proeiircmciit situation that lias had the 
aircraft and related industries in a 
qiiaiidan for several months: 

• Restored basic rescaicli programs of 
tlic military services to the levels author- 
ized by Congress. This was done bv 
reversing a Wilson order of Aug. it 
th. 1 t demanded a cut of S170 million in 
the amount of ptocurement and pro- 
duction funds iis^ to support research, 
development, testing and evaluation 
fAW Oct. 28. p. 28). 

• Assured contractors that Defense De- 
|)artment will pay its bills when due 
and allow higher proEt margins to those 
who can reduce their need for financing 
bv the government. 

• Provided an CNtra S-lOO million in 
funds that can be spent by Jan. 1, lift- 
ing the 519 billion ceiling imposed by 
Wilson by a little more than 2%. 
NfcElrov did not alter the Wilson-fixed 
goal of $38 billion for expenditures in 
the fiscal year ending next June 30- 


USAl' c.xpcits were speculating at the 
end of the week that the Air Force 
may receive as much as $300 million of 
tlic additional $-100 million made avail- 
able for the first half of the 1958 fiscal 
year. What proportion of this would 
be allocated to procurement and pro- 
duction has not been determined. 

McElrov’s action, a high-ranking ,^ir 
P'orcc procurement officer told Aviation 
W'eek. "eases out pain" and will permit 
USA!' to continue its current procure- 
ment schedule. This officer hastened 
to point out, however, that, while Wil- 
son’s ceiling of $19 billion for defense 
outlays up to Dec. 31 was raised to 
$19.4 billion, the June 30. 195S, ceiling 
still stood at $38 billion. 

New Debt Ceiling? 

In otlicr circles, including the White 
House, there were strong indications 
that the Administration is weakening in 
its strong stand for a $38 billion limit 
on defense for tlic fiscal vvar. President 
Eisenhower said the figure is not sac- 
rosanct and was proposed by the Joint 
Chiefs of Stiff at least two years ago- 

Thcrc were reports in M'ashington 
lh.it the embarrassing shortage of 
inonev, combined with new evidence of 
Russian defense progress, also has made 
inroads on tlic Administration’s determi- 
nation to avoid asking Congress to raise 
the 5273 billion limit on the federal 
debt. 

Secretary of tlic Treasury Robert An- 


derson, liimsclf a former Deputy Secre- 
tary of Defense, was rumored to have 
approved a program to raise the debt 
ceiling. This would be possible by con- 
gressional action early next year, ft pre- 
sumabli- will be necessary if expendi- 
tures stay high and earlv- tax returns fail 
to ease the "I'rcasury's debt problem. 

A number of .-Sdministrjtion officials, 
headed by the President, appeared to 
take notice of the wide feeling, partic- 
ularly ill the aircraft indiistrv. that the 
government was in danger of becoming 
.1 poor risk as a customer. 

The White House made reference to 
the possibility that the U. S. would 
stand bankrupt before the world if it 
did not pay its bills. 

A meeting of the Commerce Depart- 
niciit’s Advison' Council of top busi- 
ness executives at Hot Springs, Va., 
received an unexpected visit from Mc- 
Elroy, Vice President Richard Nixon 
and Presidential Assistant Sherman 
Adams. 

McElroy gave his personal assurance 
to the guests that their bills will be 

Aircraft Industry 

So far as the aircraft industry is con- 
cerned, recent talk of wide stretchouts 
or cutbacks to meet the financial crisis 
last week were abandoned. It was clear 
that major contractors will be forced to 
borrow money in tirder to meet McEl- 
roy’s request that they "support on a 
continuing basis a somewfiat greater 
proportion of their inventories and 
work-in-progress.” 

A US-M"' spokesman said contractors 
have been notified that the original 
program of allocating sums to each 
company and ignoring bills beyond that 
level has been abandoned. Holders of 
cost-plus-fixcd-fee contracts will face a 
reduction in progress payments but not 
until after an agreement is reached on 
tlic extent to which thev will provide 
their own financing. 

Under fixed-price contracts, progress 
payments already arc limited to 7^%. 
Ill botli cases, it was clear, higher mar- 
gins of profit will be allowed where jus- 
tified to help the contractor meet the 
cost of borrowing money to finance his 
own inventories and work in progress. 

This action also was a reversal of the 
doctrine under Wilson, who said at his 
last Pentagon press conference no ex- 
ception would be made to the Amied 
Services Procurement Regulation ban- 
ning interest as an allowable contract 

The Air Force emphasized that tar- 
get expenditure figures vvill be set for 
each contract, and the ,\ir Materiel 
Command, as well as US-AF hcadquar- 


Air Force R&D Spending 

Melbnurae, Fb.— Current USAF spending in the field of research and develop- 
ment is tunning at an average rate nf $57 million a month, down from $60 million 
a month in Fiscal 1957, Comparable rate for Fiscal 1956 was $55 million a month; 
for Fiscal 1955. $-14 million a month. 

Figures disclosed here last week by Richard E. Horner. Assistant Seeretory of the 
Air Force for Research and Development, show that USAF started this Fiscal year 
on July 1 s|)cnding at a rate in excess of last year's $60 million before ninning into 
the expenditure ceilings imposed bv fornier Defense Sccretarv Charles E. Wilson. 

Homer told the National Secutity Industrial Assn, that the changeover from 
control of the budget on the basis of obligational authority to control by expendi. 
tuces has resulted In recognized hardships for cantraeturs. This was due. he said, 
to the necessity for reviewing each eoniract. 

"We bad to decide whether to continue siipporting it at the present level, to 
stretch it out. to c-ancci or to renew when it expired. 

"Most of the review- stems from anaivsis at the (Air Research & Development 
Coimnand) centers. Here manv individual judgnieiits had to be made. 

"In this transition period with new procedures being established and a whole 
scries of decisions resulting from this critical review, much regrettable confusion 
has been caused," 

Homer said USAF is determined to supiiort as much research as it can, but "the 
basic issue is wh;it contracts can compete successfully for dollars during anv given 
time period.” 
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tors, will monitor the figures montli-by- 
montli. 

Secretary McEItoy said the "incrcrises 
ill contractor investment"— which have 
replaced a limit on billings ns a source 
of relief for the Air Force— will be 
worked out in negotiation. "It is to be 
understood,” be added, "that capital 
investment by the contractor will be 
taken into consideration in determining 
a fixed fee or allowable profit.” 

Protection for subcontractors, par- 
licularly small business, is stipulated in 
Ihc McElroy memorandum. 'IJic Sccrc- 
t.'ry said any subcontractor who feels 
his ability to contiintc production is 
icupardizcd by flic prime contractor 
should complain directly to the .As- 
sistant Secretary for Materiel in the 
proper military department. 

Estimated loans that vvill be sought 
bv a half-dozen big aircraft finns range 
from kiO million to more than S200 
million. It was gcncrallv assumed that 
the large eoinpanies with substantial 
standing credit vvill boar the largest 
share of the financial burden. 
Research Reversal 

In the area of basic research, Mc- 
Elroy 's reversal of the Wilson order of 
Aug. 17 was taken as proof tliat he docs 
not agree vvitli A\'ilson’s traditional at- 
titude of discounting the value of this 
work to the department. 

Actually, a great deal oi damage al- 
ready h.is been done to the rcscarcli ef- 
fort of the military, and particulativ tlic 
Air I'orcc. This is because of tlic dis- 
eontimiity forced on contractors who 
engage in research work, such as univer- 
sitic-s and private laboratories. 

Now, however, the program is cx- 
]jected to grow more lieajthv as it re- 
turns to the level authorized bv Con- 
gress. Restoration of the funds lifted bv 
\\’ilson will have no effect on this vear’s 
c.xpenditiircs but will bring about an 
improvement in the running prognms, 
most of which will be |xiid for in com- 
ing fiscal years. 

Fewer Signs of Fear 

Gcncrallv, the aircraft industry last 
week showed fewer signs of fear over a 
possible drastic reduction in production 
programs. Some plants still expect to 
trim payrolls, but the talk is in temis 
of a 3% to 10% reduction, most of 
which can be achieved bv attrition. A 
few weeks ago, when it looked as if 
the Wilson orders were going to stand, 
there were reports that some companies 
awaited a [mvioII slash of as much as 
40%. 

Wliile a number of congressional 
sources indicated there w ill be a clamor 
for an over-all review of defense spend- 
ing when the new year slath (see page 
52), the defenders of the balanced bud- 
get and lower tax rates were clearing 
their guns to continue the fight. 


U.S. Accelerates Moon Plans 

Washington— U. S. is making an about-/:ice and hopes to accelerate plans for an 
unmanned moon Riglit in view of Soviet advances in this field. Active in investigat- 
ing feasibility of launching space projects in shortest possible time are two kev 
agencies; 

• New committee comprised of top scientific and actonautical personnel, two of 
whom are James Doolittle, chainnan of the National Advisarv Committee for Ac-ro- 
nautics, and noted nuclear physicist Edward Teller, Such n group reccntlv met in 
Baltimore (see New Look at foviets, p. 25). Major companies have been requested 
to submit unmanned moon trip pioposals. North ,\merican Aviation already has 
volunteered its plan to put a transmitter on the moon or direct a vehicle around it. 

• Air Research and Development Command, now considering [xissibility of iiiaugu- 
latiiig a Flijsc II followup for Project Faiside. recently completed under sponsor- 
ship of Air Force Office of Scientific Research in conjunction with yXcromitionic 
Systems Inc, 

Pliasc If would contemplate an unmanned trip to mrx>n or its vicinitv. Pliase I 
was aimed at reaching a 4.000-ml. altitude. 

Latest data uow in the hands nf ,\RDC shows that at Inst one Fatside rocket 
gave telemetered information to about 2,400 mi. and that signals recorded indicated 
the four-stage rocket was functioning to go the full 4,000-iiii. target height. 

Pro|x>sals already made contemplate that the innnn program will be aecoin- 
jilished in less than a year’s time, given teisonablc financial backing- Some govern- 
ment circles feel period involved is too long in view' of the Russian tiirc-Jt, but it 
isn’t likely that loo much of the year’s period will be shaved. 

Pwo general approaches arc being considered for pinpointing the moon or a path 
ill its general peripheral vicinih*; 

• Use of off-tlic sliclf rockets now in existence to minimize costs, speed program and 
offer no interfcteiice with ballistic missile program. 

• Use of military' ballistic missile rockels as boosters, coupled with other rockets as 
succeeding stages. 

lliis is Ihc plan likely to be followed in industry proposals. If adopted, project 
would be Gen. Bernard Sebriev-er’s Ballistic Missile Division. 

Under the off-the-slielf rocket approach, propulsion units probablv would include 
such rocket motors as Tliiokol Scigeant or Aecojct-Ccneral Jupiter Senior, originallv 
devclo|>ed for Navy’s Polaris Rect ballistic missile but not now' being used. 

'Hicse and other oiT-thc-shelf items could qualify- for combination into three- or 
four-stage vehicle tentatively planned to haul a 50-lb, payload to the moon or its 

i’ayload would include instromentaHon and batteries, which would be designed 
to last at least five days bv having transmitter sending intermittently. 

In .\FOSR approach, first sbgc w-owld be long-burning, slow-aceelcration rocket 
motor to avoid high heating of projectile in lower, dense atmosphere. Then, intcr- 
nicdiatc stage or stages would take over. Fin;il stage, which might have thrust of 
about 50.000 lb., would impart just enough speed to take projectile out of earth’s 
gravitational field and into moon’s gravitational field, relying on the latter to draw 
ill rocket projectile witli its traiisiiiittci. Premise is tirat, even if direct trajectory 
were missed, projectile would be draw-ii into it in a curved path as it passed the moon. 

If AFOSR is delegated by ARDC to canv out the project, Aeroiiiitronic Systems 
Inc. iiTobably will be selected as prime civilian contraeturs. .Acromitronic probablv 
wxmld act as systems manager hut would share actual work on the project with some 
other designated contractors. 

If project is specified to use military booster rockets, ptobably only Coiivaii’s 
Atlas ICBM or Douglas’s Thor JRBM are in the jiicture. The North .American Avia- 
tion liquid-propellant power-pekage for Atlas would include two 155.000-Ib.-tbrust 
barrels teamed with a 65,OUO-lb. barrel, using JP4 and liquid oxygen. Ihor would 
have single North .\mericnn 160.000-lb.-lhriist battel firing on same fuel. .Vtrnv 
Jupiter, also using this same poweiplant. conceiv-jbly also could be used, but this is 
not likely since the project would be under US.AF cognizance. 

Guidance will have to provide high aeeuiacy. Figures advanced arc that at final 
stage burning entofi, about 75 feet per second accuracy will be requited in sped, 
along with accuracy nf about one degree in angularity. 

One industry combination suggested Is Lockheed and North American, but North 
•American probably would only be interested if it can take on the project alone. 
North American already has exact figures to substantiate its (iiopsal. 

Aeinjct-Geiieral also has been alerted by its management for possible prticipation 
iu the moon project. 
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House Probes Cutler Speech 
Attacking Missile Monitor Story 


Washington— House Government In- 
formation Subcommittee last week be- 
gan a preliminary investigation of 
reports that Presidential Assistant 
Robert Cutler referred to a stoi>' pub- 
lished by Aviation \\'’£ek as “treason- 
able” and suggested to a group of lead- 
ing businessmen that advertisers should 
boycott the magazine, 

'Ilic story, whieh appeared in the 
Oct. 21 issue, page 26, rescaled that 
Russian missile firings have been traeked 
by the U. S. from Turkey for more than 

Chainnan John E. Moss (D.-Calif.) 
has ordered the Infonnaticm Suheom- 
mittcc’s staff to imestigate Cutler’s 
remarks- llie staff has written to Cutla 
asking for a full explanation. The de- 
cision as to whether the subcommittee 
Itself will hold hearings on the incident 
will be determined by Cutler’s reply. 

Cutler spoke Oct, 26 at a dinner 
meeting in Hot Springs. Va„ following 
a hvo-day meeting of the Commerce 
Department’s Business Adsisory Coun- 
cil. The dinner was attended bv Coun- 
cil members and their wives. 

Council meetings are closed to the 
press on the theory that businessmen 
will advise the government more freely 
in private. The dinner also was closed 
to the press. 

Cutler is Special Assistant to the 
President for National Securih’ Affairs, 
chairman of the National Security 
Council’s Planning Board, a member of 
the Security Council's Operations Co- 
ordinating Board and a member of the 
Council on Foreign Economic Policy. 

Aviation Week could not reach 
Cutler bst week for comment, although 
it was in touch with his office scseral 
times. 

Reply by Proxy 

By late last week, his only public 
comment on the incident w'as relayed 
through Presidential Press Secretary 
James C. Hagcrty in response to in- 
([uiries, Hagerty did not attend the 
dinner. He told Aviation W'eek that 
Cutler denied accusing the magazine of 
treason and denied suggesting an adver- 
tising boycott- 

Cutler said, according to Hagerty. 
that he had told the dinner meeting 
that publication of the Turkish radar 
story was "not treason but a shameful 
thing’’ and that it “probably would be 
a crime under law.’’ Hagerty said he 
did not know what law Cutler had in 

Hagerty quoted Cutler as saying that 
“at no time in the speech” did he 
mention treason or advertising. Hagerty 


said Cutler reassured himself of tliis 
by referring back to his notes. 

Other reports contradict Cutler’s ver- 
sion of what he did, as relayed through 
Hagerty, 

'The Associated Press quoted busi- 
nessmen who attend the meeting as 
saying Cutler "riolcntly” condemned 
Aviation W'eek, used the word “trea- 
son” three times, called the publication 
of the article ’’prosecutable” and sug- 
gested that ’“you advertisers” might 
wish to reconsider adsertising policies. 

Cincinnati Tinics-Star’s W asliington 
correspondent Douglass M. Allen wrote 
that ”a White House official has made 
a shocking attempt at censorship of a 
legitimate national publication by sug- 
gesting an adiertising boycott." 

Tliis is “the catcfully-chcckcd word 
saulting the mountains from Plot 
Springs. Va.,” the Times-Star said. Cut- 
ler said Aviation W'eek "had com- 
mitted an actionable bicach of security, 
skirting treason,” the Tinics-Star added. 
' Advertising Boycott' 

The newspaper said Cutler was 
asked. ”If it is actionable, why don't 
you take it to court?” Cutler replied 
that the government did not want to 
call further attention to the story, the 
Times-Slar said- 

“But he added, in approximately 
these words: 'If any of you here ad- 
vertises in this publication. I suggest 
that you search your souls before you 
give it further support.' ” 

'Ihe Journal of Commerce on Oct. 29 
reported that “two versions of an inci- 
dent” at the Hot Springs meeting "have 
Washington buzzing. 


Army Awards 

Washington— Army bst week awarded 
its Legion of Merit to Maj. Gen. John 
B. Mcdaiis and its Exceptional Civil Serv- 
ice Award to Dr, AV'crahei von Braun 
for their contribution to .Army's Jupiter 
intermediate range ballistic missile. 

Awards canic at the third annual meet- 
ing of the Association of the U. S. .Armv, 
Ccn. Medan's commands the Army Bal- 
UsUc Missile Agency at Huntsville, Ala., 
and Dr. son Braun is Diiccloi of the 
Development Operations Division of 
Army’s Redstone Arsenal there. 

Army Secretary Wilber M. Brackcr. 
presenting the award to Dr. von Braun, 
called Jupiter “this notion’s first inter- 
niedbte range ballistic missile” and “the 
most advanced giuded missile yet pro- 
duced in the free world,” 


’’According to persons svho attended 
the meeting," the Journal said, “an 
advertising boycott of a magazine that 
had published a story the Administra- 
tion considered dangerous to national 
security was suggested by President 
Eisenhower’s Special Assistant for Na- 
tional Security Affairs. 

"Robert Cutler, the special assistant, 
denied having told a dinner meeting of 
the council that a story published by 
the magazine Aviaiion Week was 
'treasonable' or that he had suggested 
that advertisers in the room mi^t re- 
examine their adi'ertising policies with 
regard to that publication.” 

But, the Journal added, that, accord- 
ing to persons who attended the meet- 
ing, Cutler "labeled the story as 'trea- 
sonablc' in response to a question.” He 
did not name Aviation W’eek but re- 
ferred to it as a weekly magazine selling 
for 75 cents, and “no other weekly 
magazine in this price category pub- 
lished such a story,” the Journal said. 

llic Business Adsisorx' Council "is 
made up of 60 active members plus an 
additional number of 'graduate' mem- 
bers, adding to about 100 of the na- 
tion’s leading businessmen,” the 
Journal said. "Some of the brgost ad- 
vertisers in thcvU.S,, if not the largest, 
were ptesent.” 

The Journal’s account of the Cutlcr- 
to-Hagerty denial reported Hagerty as 
tclaving that "at no lime did (Cutler) 
mention adsertising one way or an- 

Albert Leman, chief press officer of 
the Commerce Department, attended 
the dinner, but he told .Aviation Week 
“cicrvone is dealing with memories 
here” and would not attempt to use his 
mcmoiy to trv to recall what «ns said. 
Leman said he would try to answer 
specific questions "as to what was not 
said," but Cutler’s remarks '‘wetc quick 
passing references,” and no record of 
them was available. 

Leman said his recollection of what 
Cutler said or did not say is “fully in 
accord with what Jim (Hagerty) said.” 

Lloyd W'right. who headed the Com- 
mission on Coi’ermncnt Security, told 
reporters here that he regretted "that 
anyone would not think mote clearly 
of the possibilities of assisting the 
enemy before publishing that type of 
thing” (the Aviation Week story). 
“Mind you," W'right said. “I think 
a lot of the goscrnmcnl’s security classi- 
fication is nonsense. On the other 
hand, no private citizen has the right to 
usurp the posvers of duly constituted 
authorities.” 

Wright’s commission, a group of 12 
citizens appointed by the President, 
Vice President and Speaker of the 
House, recommended a 106-section bill 
which includes fines and imprisonment 
for newsmen and others who dissemi- 
nate government “secrets.” 
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U. S. Press Endorses Missile Radar Story 

Following are cditoiial comments from some of the nation's leading newsiapers on Aviation Week's decision to publish 
a story on the U. S. radar base in Turkey (AW Oct. 21, p. 26): 


Radar Message 

Los Angeles Examiner 
Anti tlio Hears! Syndicate 

Disclosure tliat United States long-range radar, based in 
Turkey, has been tracking Soviet missile tests since the 
summer of 1955 indicates appalling complacency by the 
Administration and the Pentagon. 

Certain unnamed spokesmen for the .Administration are 
angry at Aviation \Veek, the magazine that broke the 
story, on the grounds of publishing classified information. 
It appears more likely the .Administration anger is the fury 
of embarrassment. 

From whom was this information classified? 

On the facts of scientific detection, it is almost impos- 
sible that the Russians did not knosv of our radar estal>- 
lishnicnt in Sainsiin on the Turkish Black Sea coast. Any 
deWee that emits powerful electromagnetic radiation does 

Ihe Turks knew about it, naturally, and so did the Ad- 
ministration and the Pentagon. It is the American public 
that was "classified” out of knotting. 

The Administration and the Pentagon would haie done 
better to worry less about keeping the radar tracking secret, 
and worry more about its meaning. 

In 1955 the radar began recording data on Soviet inter- 
mediate range missiles, fired at Russia’s chief missile base 
at Ktasnjy Yat. northeast of the Black Sea. 

In 1956 the radar picked up a shift of firing pattern 
that indicated these missiles were in actual production. 

Late in 1956 the radar picked up the first test flights of 
the multi-stage diAclopmeut of the intcteontincnbl missile. 

During this time, our satellite project continued to be 
separated from missile dcielopmcnt, and missile develop- 
ment continued to be a matter of rancor and rivalry among 
the armed services. 

So that radar screen in Turkey has done something more 
than pick up Soiict missile acfiicvcmcnts. It reflects also 
the laggardness of the .Administration and the Pentagon in 
facing up to the facts. 

Maybe Sputnik has changed all that. We hope so. 

Matter of Fact 

By Stewart Alaop 
New York Hei'.ilrl Tribune 
Wagbingtoii Post aiul Times Herald 
Ami Herald Tribune Synilicate 

CERTAIN VERY large and ugly cats have been let out 
of the bag in recent days. These revelations cast a new 
light on flic Eisenhower .Administration’s policies in tlic 
race with the Sos ict Union for su[x:tioriti' in ballistic missiles. 
And in the now inciitable full dress imestigation of those 
policies, the cats that have been let out of the bag arc 
going to be very hard indeed to explain away. 

Cat No. 1 was the report in the authoritative technical 
magazine. Aviation W'eek, that a rarJar tracking system in 
'liirkey has been monitoring tests of ballistic missiles in the 
Soi iet Union for more than tivo vears. The tcpoit has not 
been denied for the simple reason that it is true— the 
existence of the ladar system, ttliich is of course known 


to the Soviets, has been common knovslcdge among those 
who interest themselves in such matters for a long time. 

Tlie meaning of tliis particular cat-out-of-tiic-bag is quite 
obvious. The Administration has not had to guess about 
So'ict progress in the missile field, or to rely on doubtful 
secret intelligence reports. It is knoivn. without the slight- 
est room for doubt, that tlie Sosicts ha\c tested liundreds 
of the sliortct range strategic missiles, scores of the inter- 
mediate missiles, and this year at least eight missiles of 
intercontinental range. 

The Administration has known, in short, that the Soviets 
have been rapidly outdistancing tliis countn- in the ballistic 
missile race, whose outcome will predictably determine 
the future balance of world power. And this is where cat- 
out-of-thc-bag No, 2 comes into play. 

FOR CAT NO. 2 concerns the Administration’s reaction 
to the hard intelligence of Soiiet missile progress. Tliis 
cat is emerging little by little, and is not entirely out of the 
big yet. The Washington Post, for example, recently 
reported an order by former Sccrctan- of Defense Charles 
Wilson which last summer cut re.scarch and dcielopment 
work, largely on missiles, by some S170 million. 

The order, successfully concealed for a long time, came 
right on the heels of the first detection by the radar mon- 
itoring system of Soiiet tests of intercontinental range 
missiles. Other parts of the cat are also out of the big, 
like the order limiting ivork on the American ICBM to 
a five-day week, with ito oi-ertime. and tire heavi- cuts in 
Ait Force procurement, including procurement for tire 
Strategic Air Command, 

Some parts of the e.it have i-ct to emerge fullv. like the 
economy-dictated slowdown in the sclicdule for “Titan," 
the Martin Co.'s vital ICBM project, bv a full 10 mouths. 
Blit the essential fact, ivhich the foitlicoming congtessinnal 
investigation is certain to csfabli.sit. is simplv this: the 
Administration reacted to hard intelligence of Soviet tech- 
nological progress, especiallv in tlie missile field, bv .sharply 
cutting back on our own efforts in that field. 

A FURTHER F.ACT can also be established— tliat the 
Pentagon poiicrs that he. knoiving the facts, souglit to 
conceal them. An obiious attempt to conceal the S170 
million research and development cut was made. An 
obvious attempt to hush up information on Soviet missile 
dcielopment was also made. 

For example, ivhcn early in Jiilv it was reported in this 
spice that the Soiicts had achicied a successful test of 
the ICBM, an influential senator, ivho is also a member 
of the Armed Services Committee, checked the stoir ivith 
the highest Pentagon authorities. He ivas flatly asurred 
that it ivas iiiitrue-this despite the fact that the radar 
tracking system had by that time recorded a miinber of 
Soviet ICBM tests. 

All in all, .Administration spokesmen ailed to testify 
before the investigating committee arc going to have to 
do some tall explaining. Ilie facts, of course, ate not 
all on one side. Tire defenders of the .Administration can 
say. ivith perfect justice, for example, that tlieie was no 
serious missile program at all in the Truman years, which 
IS a main rason ivliv this country is so frightcninglv far 
behind the Soviets in the missile race. 

And yet one thing is alrady clar. The Sputnik as 
a visible symbol of the Soviet tccimologial lead has 
suddenly and sharply eroded President Eiscnhoivcr’s repn- 
hition for all-knowing wisdom in defense matters. Tliis 
reputation has heretofore protected the .Administration's 
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dcft'nsc policies from politically effective criticism— as wit- 
ness the bored yawns wliicli greeted the sciisationpl testi- 
mony before tlic Symington Airpower Committee last year. 

Now, thanks to Sputnik, defense is sure to be a major 
political issue, and the subject of a nsajoi national debate. 
And that, in a democracy, is preciselv as it should be. 


Sputnik and Secrecy 

The Hanford Couraiit 

From time to time the American people hear pleas for 
freedom of information, othenvise known as the people's 
right to know. Naturallv they ate for it, but they hardly 
get excited about it. Mostly, no doubt, they put it down 
as a matter of newspapers wanting to get more stories, 
so tliat they can sell more papers. 

Actually the Public’s right to know is the foimdation 
for self-government. I'rccdom witliout knowledge is no 
freedom at all. How can the people gnsem themselves 
if they don’t know what is going on? In Sputnik, and 
in all that lias followed about missiles and rockets and 
Soviet technical achiesenients. every one of us has had 
an object lesson in what it means not to know what is 
going on. Sputnik has changed the attitude of the world 
toward us and has, indeed, changed the world we lis'c in. 

Yet this shock was largcU' unnecessary. It wouldn’t 
have happened if the .American people had known nliat was 
going on. For years nenspapers and scientists lime been 
kitocking on the doors of the Pcotagon with a plea that 
the -American people be told about their inilitan' strength, 
especially as regards scientific progress. But tlic doors have 
been closed. To this das' we keep them closed to the 
point of silliness, hdr example, at considerable cost the 
government buys Russian scientific and other periodicals, 
which ate salt to the Pentagon for translation. But. once 
translated, they are classified by the Pentagon— and so 
kept secret from the very scientists or technical magazines 
or others who could learn from them and so help us 
react with sigor. 

Meanwhile the Pentagon assures us that everything is 
in order, that our military hardniirc is coining along fine. 
In general it acts on the premise that anywav nobody can 
ever overtake us. It was tlirougli the false front of com- 
placency thus built up tliat Sputnik came crasliing. beep- 
ing its wav at 18,000 miles an liour. .And now we haic 
another in the long scries of shocks that has folloncd. 
.AviAdON W eek has published tlic news that, for more 
than two years, tlic United Stales brass has known inueh 
about Soiict triumphs in developing and producing both 
intermediate and intcrconlincnfal missiles. W'c have 
tracked the missiles as tlicv ate fired within Soi’ict Russia, 
with an exceptionally powerful radar system set up in 
Turkey. In an editorial the magazine argues tliat this 
hitherto secret fact is not rcalls a secret at all— from any- 
body except the -American people, wlio are most vitally 
affected by it. 

'Ihc Russians have known about it for some time and 
there is little thev can do beyond what they ate already 
doing-tlireaten Turkey where this radar equipment is 
locate. We hai’c known about it for mote tlian a year. 
News of this operation can be obtained in Athens' cafes. 
Pentagon corridors, Los Angeles cocktail patties, and 
avionic professional socicti- gatherings. Bits and pieces 
of the story already have appeared in public prints of 

Secreci' about things that cverybodv knows except the 
American people licl|)s explain tlic false sense of sccurih 
in wliich we have been liiiiig. And in that false sense of 
security it has been passible for the Defense Department. 


day after day and week after week, to knock off one after 
another various items tliat have made up our strength-all 
the way ftoni research in pure science to aiipUmcs to 
infantry diiisimi.s in being. 

No doubt the cutting of military expenditures has 
suited the national temper. We have slioutcd for tax 
cuts We hai’C wanted nothing so much as to be let 
alone in peace, to enjoy and develop still further the 
highest standard of living in all history, I'lie trouble is 
that Kliruslicliev & Co. just aren’t going to let us alone 

•And now. in the minds of the whole world, the technical 
leadership that once seemed ours bv divine right lias been 
snatclicd from us. No doubt we ate fat better off today 
tliaii we and tiic rest of the world think. The trouble is 
we don’t rcalh know. W'hat this situation demands is 
leadership-leadership tliat will tell us the trutli, and then 
tell us what to do. The .American people will respond. 

‘Security’ Can Be Suicide 

Tilt* Wichita Beucoii 

Elsewhere on this page, we reprint an editorial by Robert 
Hotz. editor of authoritative AviAitON W'ekk mag.izinc. 
which questions the wisdom of keeping secret from tlic 
American people the facts about the dei'clopment of Rus- 
sian missiles, satellites, etc. 

We urge cvenane to read it. AV'e bclicic tliat the 
policy of keeping secret the dangers that threaten America 
can in tlic long run he suicidal. 

.All of us who write for the public prints have at limes 
come into conflict with tlic btassboiind brains of certain 
not-uiicommon types of military idiots. 

At the beginning of the B-29 program here during World 
AVar II, the wor9 was '‘hush-hu.sh.” About a third of 
the adults in Wichita were helping to build. tlic machines. 
The little children watchcri them as they flew over the city 
and cried, "Look at the B-29s." Presently the bombers 
were clobbering the ciiciny. And at long last the military 
released for publication the infoniiation that anylxitly could 
find out. Such foolishness may be excusable under tile 
stresses of war. The censorship did not, however, serve any 
purpose except to gratifv the i-anitv of the censor. 

In pracctimc tliere is something suicidal about such 
imrcasoiiahlc censorship. It is dangerous for two reasons; 

1. W'litn secreci concerns progress of the enemy, lack of 
knowledge on the prt of .Americans and tlieir congressmen 
can create a fool’s paradise. Americans base a right to know 
the seriousness of tlic dangers that threaten them. 

2. Wlicn secrecy imohes out own progress, lawmakers, 
scientists and the general public have no sources of informa- 
tion. Thci do not know wlictlicr the countri' is defended 
well or badiv. Thei have no wav of deciding whether more 
or less money should be deioted to defense. .And scientists 
are often unable to obtain the results of prciious research. 

There arc, of course, facts which must be stamped "Top 
Secret." Nobodv lias anv quarrel with the concept of true 
militarv securiti'. Tlic danger lies in the fact that certain 
types of arrogant military men do not seem to realize that 
they arc accountable to the American people and that they 
depend on the American people for co-operation. 

An Insult to American People 

The Milwaukee Joaniul 

Certain comments of the Secretary of State in his latest 
news conference should not go unnoticed or unchallenged. 
They are an insult to the American people. 

Dulles said that the Russian satellite is a useful thing if 
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it aroii.scs "the iiliole countrv" to the importance of the 
nation’s missile program. He indicated that the Adminis- 
tration had realized all along tire importance of missiles and 
the degree of Russian adianccs in tire field, but that Cuii- 
gttss and the people were generally not awake to the prob- 

’Hierc is, of course, growing doubt that the Eiscniiowcr 
.Administration did realize the importance of missiles and 
the fact that the Russians were moving alread. But of this, 
more in the future. 

Now we would like to make the point that if tire .Amer- 
ican people were not awake to missile problems the blame 
rests primarily with two men. One is Dwight F.isenhoiicr. 
Hie other is John Foster Dulles. 

When has either adv ised tlic people as to the importance 
of the missile program? When has either warned that the 
missile program was lagging or that they needed mote money 
to spur it? Wlicu has citlicr tried to stir public concern by 
pointing out the Russian advance? 

it i.s the terribly tragic tnith that Eisenhower and Dulles, 
by and large, have sought to lull the American people, con- 


lintc than tliat everything was under control, and assure 
liieni that the United States had the best of foreign policies, 
defense programs, weapons and Icaclersliip. 

h'or five years, the Anicric-an people liavc been fed little 
but bland assurances, pollyaniia optimism, ]}ious platitude 
and double talk superrefined by smooth public relations 
experts. Americans, along with the people of tlie world, 
have been told over and over and over again of this coun- 
try’s moral virtue, political riglitousncss, ccononiic and 
cultural superiority, scientific and military genius and ni- 
com|)arable right to world leadership. 

So is it any wonder that American people have been com- 
placent? Is it any wonder tiicy arc sliockcd when they learn 
that the so-calicd "backward Rii.ssiaii.s” liave overtaken them 
in a major scientific development? Is it any wonder that 
there is mounting criticism and questioning because it is 
not an American satellite coursing over out heads? 

And how shockingly ironical that, at such a time, Scetc- 
tary Dulles, of all people, should tty to com’cy the impres- 
sion that it is "tfie people" who arc to blame for the 
situation in wliicli the nation now finds itsclfl 



Hawk Displayed on Loader 

I'tacking and guidance rad.ar (left) and motor driven missile loader (right) for Amiy's Hawk missile. Designed for use against low flying 
aircraft. Hawk will supplement Nike ground-to-air missiles in this country and will also be used to defend tactical units in the field. 


Sputnik Is Radiating 
Strong Infrared Signal 

Cambridge, Mass.— Discovery that 
the Soviet earth satellite is radiating a 
relatively strong infrared "signal" is ex- 
pected to focus military interest on in- 
frared as a useful means for detecting 
intctcontincntal ballistic missiles for 
ICBNt defense. Reason for Sputnik’s 
strong infrared radiation is not fully 
undeistuud. 

Relatively crude infrared radioinotry 
equipment, Irastily applied to the task, 
has successfully detected the Russian 
satellite on a number of passes over 
tlic Boston area during the last sev- 
eral weeks. Simultaneous visual siglit- 
ings confirm that the sourerT of in- 
frared radiation was the satellite. 

Infrared sightings of Sputnik were 
made bv Myron Block, head of Block 
Associates, an infrared consultant, to 
Ma.ssaclmsetts Institute of Technology’s 


Naval Siipetsonic Laboratory and to Air 
Force Cambridge Center. Seseral com- 
panies. including Baird Associates, 
Barnes Engineering and General Elec- 
tric, reportedly are following Block's 
discovers' and establishing detectors. 

Initially. Sputnik's strong infrared 
radiation was attributed to reflection of 
infrared radiation from ihc sun and/or 
due to solar heating of the satellite slicli. 
However, Sputnik continues to put out 
infrared radiation at night lung after its 
shell presumably should have cooled 
and when there is no obvious source of 
solar energy. Radiation intensity is 
higher than expected from any or all 
known sources, prompting some scien- 
tists to suspect a heretofore unknown 
phenomenon. Block told Aviation 
Week. 

Clue to tlie source of Sputnik’s 
radiation may come soon when Block, 
and others, begin to make spectral 
analysis of the received radiation. 
Radiometer used bv Block employs an 


uncoolcd lead sulphide detector yvhicii 
is sensitive only at sliortcr yvavclcngths, 
out to about three microns. Use of 
yvidc-rangc bolometer type detector yvill 
permit more coiiipictc spectral analysis. 

Radiometer used in Block's sightings 
has a field of vieyv of approximately 26 
deg, X 2 deg. yvith the long-side set 
at riglit angles to Sputnik's predicted 
flight path. As satellite passes through 
the short-side for a brief iiitcryal, its 
infrared radiation is recorded on an 
oscillograph siimiihineously yvith a time 
signal from National Bureau of Stand- 
ards radio station AVW^. 

Infrared satellite siglitings are not 
possible, with existing e>^uipmcnt. yvlicii 
sky is overcast. The inability of in- 
frared to penetrate heavy overcast is 
generally vieyved as a serious handicap 
for early yvarning use. compared to 
radar. However, for ICBM defense, in- 
frared detection equipment could be 
inst'alled in an airborne vehicle designed 
to operate at liigh altitudcs- 
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Sputnik May Spur Overall Defense Probe 


Air Force arc vying for tlic top respon- 
sibility. Over tlicsc, tlic Sccrctim of 
Defense has been the supreme author- 
it\, but this program (missile and satel- 
liic) is not his principal tc.sponsibilih' 
and he is not clioscn for Iris knou'lcdge 
of, or interest in, basic rcscarcli. 

"F'urtlicmiorc, the program is not 
purely military in nature and both the 
•Air l'‘orcc and the Nm y are princip.illy 
interested in military deselopmcnts. 

"Therefore . . . one of the first things 
wc should do to get our progtam off 
the ground is place within the gosetn- 
ment a man of sufficient stature and po- 
sition to command respect. . . 

After AVest Coast conferences with 
guided missile contractors. Mahon's suh- 
cominittcc has scheduled closed-door 
sessions «ith Sccretars of Defense Neil 
II. McEIrov and Deputy Defense Seetc- 
tan- Donald A, Quarles in AA'asliington 
for Nov. 20 and 21, 

Tlic group will tlicn proceed to the 
Redstone .Arsenal. 

Oscr tlic past tear, hfahon lias been 
in the forefront in the increasing con- 
gressional clamor for less coinpctitiim 
and less dollar "waste” in the missile 
jirogram (AW May 20. p. ?0). 

What Johnson Wants 

Sen. Johnson rejjortcd the four 
questions he has directed the staff of 
his Pteparedness Snbcoiinnittcc to 
answer as the basis for public congres- 
sional hearings. Thev show the line the 
Senate inquiry will take: 

• “Could we have matched the Soiict 

• “Would it have been nditliwhilc to 
match the Soviet achievement?" 

• "Docs the Soviet satellite indicate 
that tills country has slipped bcliind in 
the development of its defenses?” 

• "If so, what do we have to do to catch 
up?" 

The coinniciits of Sen. Johnson— in- 
dicative of the genctjl congressional 
sentiment against increased defense e:s- 
penditures— are: 

"The mere fact that the Soviets can 
put a satellite into the sky docs not 
alter the world balance of power. But it 
docs mean that they are in a position 
to alter tlic balance of power. .And they 
will do it if wc remain where we ate. 
The satellite mav be little mote than a 
scientific tov. But a nation that can 
produce such a toy can produce any- 
tliing else tliat is conceivable. A\'c imist 
assume that the Soviet Union can pro- 
duce anv bomb, any rocket, any 
weapon that we can produce. It is only 
a question of time and even that m.iv 
not be inucli of a question. - . . 

"Tlicte is no point in spending more 
money unless vve first know that the 


By Katherine Johnson 

Wasliington— Soviet earth satellite 
probably will lead to congressional ac- 
tion far bcv'ond the limits of prodding 
the satellite and missile progmins. There 
were these dei'clopments: 

• Sen. Lyndon Johnson (D.-Tex.), Sen- 
ate inajocity leader and chairman of tlic 
Preparedness Siibcoinniittce, expected 
to take the lead in evaluating the uhys 
•ind vvlicrcforcs of the Soviet triumph, 
declared "it may be that our whole de- 
fense structure needs a thorough over- 
haul from top fo bottom." 

• Rep, George Mahon (D.-Tex-), chair- 
man of the Ilouse .Approptiations Siib- 
eoinmittec on the Arnicd Services, 
expanded plans for a recess survev in 
tilt field of tlic missile program. The 
subcommittee will start its closed-door 


sessions in Los Angeles nith Maj. Gen. 
Bernard A. Schriever, commander of 
USAh’s Air Research and Development 
Command's Ballistic Missile Division, 
and William M. Iloladay, special 
guided missile adviser to the Secretary 
of Defense. 

• Sen. Estes Kefauvet (D.-Temi.). sec- 
Olid tanking member of the Prepared- 
ness Subeoinmittec, called for a civilian 
cabinet-level secretary to oversee all 
seieiitific rescaicli and development. 
This is a rccomnicnation that also has 
been made bv Sen. Mike Mansfield 
(D.-Mont.), Senate inajoritv whip (AW 
Oct. 28. p. 29). 

‘Sufficient Stature' 

In line with the widespread congtes- 
cabinet-lcvcl secretary to oversee all 
Kefauvet commented: "The Navy and 


Vanguard Launched at Cape Canaveral 
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monev alrcadv spent has been used 
wiselvv And there arc certainly ample 
grounds for suspecting that some 
serious errors liavc been made." 

Tile missile programs, Johnson con- 
tinued. "have been the subject of con- 
stant bickering among the three services. 
It has meant intcr-agcncy battles fought 
with all the fierce intensity-altliough 
not the bloodshed— of war itself. . . . 

"it may be true that this country was 
in no race to produce the satellite. . . , 
But certainly the armed services were 
engaged in a race with each other to 
control the guided missile. And vve 
cannot afford many more races like 
that. . . , 

"nic independence that was ac- 
corded the three branches was not in- 
tended to be an invitation to waste 
motion. And waste motion is the one 
consistent theme that seems to tun 
through the missile program. . - 

Without passing judgment on the 
charges and couiiter-cliargcs among the 
services on missiles, Johnson concluded: 

"It is clear tliiit tlic people working 
on missiles needed introductions to 
each otiicr. . . . 

"W'e will be able to solve the prob- 
lems of file satellite and tlic missile 
oniv if earnest men work togctlier with 
cooperation as the watchword. And this 
represents tlie most imporrant defense 
issue tliat will be before Congress in tlie 
months that lie ahead. AA’c will have to 
find wavs and means of bruigiug some 
unitv into our weapons development 
program- \A’e cannot permit this glaring 
gap to continue." 

Air Force May Split 
Production of WS-110 

Wasliington— .Air Force contract in 
WS-IlOA chemical bomber competition 
behveen Boeing .Airplane Co. and 
North .American .Aviation Inc. may be 
divided between the two companies. 
Air l''orce feels it shouldn't award the 
complete job to the winner on the 
theorv that this would glut the winner, 
starve the loser. 

Under this theorv, tlic winner would 
h.ivc management responsibility for the 
weapon svsteiii along with the bulk of 
the- project, while the loser would get 
a good part of tlie detail design and 
production. 

.Anotiior troublesome factor bothes- 
ing liigh Ait I'otcE officials is the ques- 
tion of the number of W'S-110 bombers 
tliat could be put into production, since 
tlic cost of providing for high flight 
temperatures, advanced equipment and 
the burden of new manufacturing tccli- 
iiiques may involve a price nianv times 
lliat of Boeing's B-92. 

Both Nortli .American and Boeing 
AVS-110 designs contain a considerable 
amount of high-temperature sandwich 


eonstruction- Nortli American featuring 
stainless steel honeycomb panels: Boe- 
ing titunium alloy sandwich. 

Cost of this construction runs vetv 



Iiigli. On Convait’s B-58, there are 
282 stainless steel honeycomb panels 
totaling 1,082 sq. ft. Cost of this con- 
struction. installed, runs between S200 
end S600 per sq. ft., depending upon 
the panel configuration, inserts, attach- 
ments. etc. Quantitv of sandwich con- 
struction in WS-'llO designs un- 
doubtedlv is considerably greater tlian 
the B-5S. Approximately S3s million 
lias been spent on development of 
stainless steel honeyeomb panels, in- 
cluding production insbinatioiis, for the 
B-58. 

Benefits of this expotience could 
be tnmsl.ited into the WS-110, but 
a considerable amount of sandwich de- 
velopment work would still be involved. 

Overdesigning to take care of the 
potential higli-tcmpcraturc growtii fac- 
tor is another area adding to costs of 
new' designs such as tliat represented 
hv the W'S-110 category. Engineers 
dose to the picture say this tciiiptraturc 
growth factor may never he achieved 
and should be minimizicd wherever pos- 
sible to fit operating conditions which 
may be expected only in a reasonable 
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Kaman Unveils HU2K-1 Utility Helicopter 

Kiiman Aircraft Cotp. exhibits a fulhscale iiiockup of its first sing1e>rotor configuration, the HU2K-1, at the company’s plant in Bloom- 
field. Conn- The helicopter design was selected by the Navy Bureau of -Aeronautics in a competition for a utility helicopter (AAV 
Jan- 28. p. 23), The HU2K-1 will be powered by a Genera] Electric 7'58 gas turbine. Vertol’s HUP-4. a toiidem helicopter pow- 
ered by the Wright R-1300 engine, was entered as were entries by Bell and Hiller, 


Polaris Begins Underwater Tests 


Washinglon— Pcdiiiiinars underwater 
tests of Navy’s Polaris fleet ballistic 
missile arc being conducted to deter- 
mine the influence of currents and other 
[ihysical phenomena affecting launcli- 
itig conditions from snbinariiic or ship- 
board, Funding for the Polaris was 
recently tripled (AW Oct, 28, p. 30), 
and Nin'v hopes to fire a rc.isonably 
complete confi|uratioii witliiii two 

Polaris sviil be about 47 ft, long. It 
will enclose an Aeroict-Gcneral solid 
propellant rocJict 23 to 50 ft. long, 
soincrvlicrc between 34 and 41 ft. in 
diameter and weighing approsimatcly 


20.000 lb. Rocket burning time will be 
about 35 sec. Thrust will be about 

1 50.000 Ib. 

l’’or underwater launching, a nuclear- 
powered submarine undoubtedly nould 
be used. .Absence of fuel tanks found 
in conventional subinariucs would per- 
mit stowage of at least a pair of the 
47-ft.-long missiles. Laimehing pro- 
cedure conceivably might involve a 
“torpedo pattern” launching, followed 
by a guided trajectory out of the water 
or an angled trajectory directly from tire 

Acceleration of the Polaris program 
at Lockheed Missile Systems division's 


Sutmsvale and Palo Alto, Calif., plants 
is scheduled to boost current cniplos- 
ment figure of about 6,000 to 10.000 
by end of 1958, In addition to Polaris, 
the dis'ision has about 15 other missile 
projects, some sponsored by military 
and others, research and development 
projects, by Lockheed. 

French May License 
English Thunderbird 

Paris— Production under license in 
I'Yaticc of the English Electric Thunder- 
bird antiaircraft missile currently is 
under study by the Etcnch Air Ministry. 

Interest being shown by the French 
m the British missile, together with 
confirmed reports of recent I'rcnch re- 
quest for information on .American 
intermediate range strategic missiles, 
reflects growing F'rcnch fear that tlicir 
nation is falling behind in missile de- 

T^underbird is in production for the 
British Army and Royal Air Force. The 
rocket powered missile is boosted off a 
launching device by ciglrt boosters in 
four pairs. Thunderbird missile pre- 
sumably would replace the Frencli 
ground-air missile Parca on which tlic 
l|'rcnch reportedly liavc spent 528 mil- 

If the I'rcnch .Air Ministry decides to 
place an order for the 'ITiunderbird, the 
missile would be built in France b)' 
Sud Aviation- Talks between this 
French company and English Electric 
already arc in progress and a special 
mission from Sud is slated to go to 
England later this month. 


Soviets Scorn Farnborough 

Moscow— Russian obsersms were not greatly impressed b) the aircraft and niissi1{» 
displayed at England's Society of Biitisli Aircraft Coiistiuctors display in September 
(AM' Sept. 9. p. 26). according to the official U-S.S.R. Defense Ministry newspaper 
Red Star, In a report on the show, the Soviet publication declared: 

’’Overall, the Farnburongli exhibit demnnstrated that British industry has tlic 

tain conditions, be a base for supplying this equipment to otlier capitalist coiintiics, 

many technical problems and needs to esfablisli business contacts w-ith other nations." 
The "other nations" obviously refers to countries in the Soviet bloc. 

Red Star complained that a Russian delegation was not formally invited to 
Farnborough this year, although it had been in 1956. It said; "Baned from visiting 
the exhibit during the first four days, oui engineers were only allowed lo attend when 
it was throw'n open to the general piblic, Utis situation demonstrates that the 
leaders of the British aviation industry ate unwilling to improve the business contacts 
established last year through the exchange of aviation specialist delegations between 
the U.S.S.R. and Great Biifain." 
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j^'cK'O is Ills j^njl'ession 

For more than a decade the officers and airmen of the United States Air Force 
Siraiegic Air Command have waged peace with all the vigor and resolution 
the military once gave only lo war. The survival of our civilization in which freedom 
of religion, education, art, science and government flourishes, depends today upon 
the men who are practicing peace as afidl-iime profession. In Ihis restless world 
these professional men arc actively dedicated to our way of life! 


HKVtl*, > oi> 





Contributing to superb performance ■ . ■ Convair's 
F-102A Delta Dagger is powered by a Pratt & Whitney Aircraft 
J-57 turbojet with afterhumer fuel control engineered 
and built by Chandler-Evana. 


Products, too, are "known by the company they keep”, 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft. 


CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

Write to Dept, c A for ok in/orinatirc folilir on CECO's ncio Small 
Engine Fi fx Controls, or /or toUlcru on: AFTERSI RNer FI EL 
Controls; Aircraft Pvmps; Unitized Fi'ei- Control Systems. 
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Defense Attacks CAB Airspace Program 


Legality of plan to delegate airspace authority to 
CAA challenged; ‘over-hasty’ action is charged. 


By L. L. Doty 

Washington— Defense Department 
attack on a Ci\’il Aeronautics Boaid 

E toposal to resolve the bitter conflict 
etween militaiy and civil aviation over 
the allocation of airspace has tliroivn 
the controAcrsial issue into a deadlock. 

In a sharp criticism of the Board's 
plan to delegate authority to the Civil 
Aaonautics Administrator to assign air- 
spate (AW Aug. S, p. 58). the Defense 
Department challenged the legal right 
of ix>th the CAB and CA\ to control 
airspace allocation. It also questioned 
the existence of any immediate crisis 
in the use of airspace that n ould justify 

Defense stood alone in its opposition 
to the plan in formal comments filed 
with the CAB. All other asiation seg- 
ments were either warm or highh' en- 
thusiastic in their support of the Board 
proposal which, in effect, would em- 
power the CAA administrator to desig- 
nate restricted areas and resokc or 
modify present restricted areas when a 
"hazard to aircraft in flight exists." 
Defense Chorges 
Here arc the military’s cliaigcs ag.iinst 
the plan; 

• Proposal would disrupt normal pro- 
cesses of government for handling the 
.airspiicc allocation problem and "would 
substitute a eomplctcly miacccptabic 

• Proposed niling would drastically de- 
part from loiig-teeognizcd principle that 
militarv aircraft must liasc authorits’ to 
deviate from air traffic rules svlicn it 
has been determined that non-compli- 
ance is required in the interest of na- 
tional defense and advance notice is ' 
given to the administrator. 

• CAB and CAA ate without legal 
autliorilv- to adopt the |)roposals bocuisc 
thev "lack statnton’ authorization from 
Congress" and because tlic action would 
"encroach on the wcll-recognized rc- 
sponsibili^• of the President under the 
Constitution.” Defense argtied that the 
plan was not in accord with the wishes 
of the President expressed in the 1946 
executive order which estabUshed the 
Air Coordinating Committee. It charged 
liiat the CAB proposal was planned 
without "adequate consulation with 
Congress." 

• Proposed ruling is not in the public 
interest since it would place "important 


military decisions in the hands of 
agencies without special competence” 
in militaiy problems. 

The issue first came to a head on 
July 30 when the Civil Aeronautics 
Board distributed a proposed rule-mak- 
ing that would revoke tfie rights of the 
military services to declare large areas 
of airspace off limits to non-military air- 
craft, except in the case of cnemv attack 
01 other threats to the national defense. 
Ifffcct of this ruling would be to strip 
the .\ir Coordinating Committee of its 
power to handle airspace differences. 
Public Meeting Plonned 

Because of the violent protests by 
Defense and because it was feared the 
issues would become bogged down in a 
dispute on legal technicalities, the 
Board vv ill hold a public meeting on the 
subject Wednesday in hopes of tetum- 
ing the discussions to an operational 
level. The Board feels the deadlock 
ran be broken once technical difficul- 

Civil Aeronautics Board still stands 
firm in its opinion that its statutory au- 
thority to control airspace rests in Title 
\'I of' the Civil Aeronautics Act of 1938 
which empowers the Board to promote 
safety of flight in air commerce by pro- 
scribing rules and regulations govern- 
ing flights, navigation, protection and 
identifiRition of aircraft. Title 1 of the 
Act makes no distinction between mili- 
tarv' and civil aircr.ift in the definition 

A spokesman for the Board told 
Aviation Week that this authority is 
expressed in present Civil Ait Regula- 
tions but has never been dravvii upon 
since the Air Coordinating Committee 
has always done a satisfactory job. He 
added, however, that conflicts beyond 
ACC’s capability to handle arc now be. 
ginning to arise since the overcrowded 
conditions of U. S. airspace preclude 
any further distribution of space for 
ainvays or restricted areas without some 
give and take. 

Earlier, the Board pointed out that 
its proposed amendments to the Civil 
Air Regulations were designed to clarify 
the ’intent of the Board in providing 
for deviiition from the air traffic rules by 
aircraft of the armed forces.’’ It said 
the prov ision was originally intended to 
relieve militarv' aircraft from compli- 
ance with the niles in performing cer- 
tain missions and to allow complete 


freedom of action in the defense of the 
U.S. It added, however: 

"It was never intended that this sec- 
tion would be used to justify non- 
compliancc with air traffic rules in such 
operations as continuing training activi- 
ties.” 

Tlic Board has emphasized that the 
problem of diminishing airspace has be- 
come so "acute” individual usen can 
no longer be accommodated. It said 
that in the past seven years, civil air- 
way mileage has doubled and the num- 
ber of airspace reservations for military 
purposes has increased more than 50%. 

To dramatize the effect of restricted 
areas on the planning of bigh-altitudc 
airways, the Civil Aeronautics Adminis. 
tration early this fall prepared a chart 
through the Coast and Geodetic Survey 
illustrating the wide sections of airspace 
under mintary control. Tlic chart de- 
tailed an overlapping of many restricted 
areas and the devious routing' of airways 
required to avoid those areas. 

Defense Department countered that 
a large percentage of the airspace shown 
on the chart is ’’uncontrolled airspace 
and is open to and actually used by all 
aviation including civil carriers.” It 
added that it had no desire to dc. 
emphasize the problem and com- 
mended the CAA for attempting to 
present the situation in visual romi. 

Admitting that U. S. airspace is over- 
CTOvvded, the Defense Department said 
f.icts do not call for "ovCT-hasty" action. 
It declared that the "problem is not 
on us” at the present time and called 
for an orderly review of the policy 
changes that would be involved in mak- 
ing permanent organizational changes- 
Precipitote Action 

It cited the Curtis plan for aviation 
facilities (A^\' April 29, p. 40) as hav- 
ing found a settlement to the airspace 
controversy and added that satisfactory 
progress was being made until the Board 
and the administration took "precipitate 
action with which wc arc concerned.” 

Under tire proposals of Edward Cur- 
tis, former presidential aide for aviation 
facilities, a l''cder.il Aviation Agency 
would anbracc all activities now under- 
taken by present agencies except eco- 
nomic regulatory powers of the Board. 
Since it will be at least three years be- 
fore the new agency is formed, the Air 
Transport Assn, has argued that the 
Curtis proposals fail to solve the im- 
mediate airspace conflicts that already 
arc threatening to retard airline transi- 
tion to jets (AW July 15, p. 38). 

The Defen.se Department, in its crit- 
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itism of Hic Board’s proposed ruling, 
praised the Air Coordinating Cominit- 
tec for the work it iud done in rc- 
soKing airspace differenees and added 
that during the period from Jan. 1, 
1956 to Aug. 51. 1957. only four eases 
did not reaeh imaninioits agreement 
'vithin the Airspace Panel out of 5.6d2 
eases handled. It charged tliat inilitars' 
nicinbers of the Panel were agreed that 
alls delays incurred in the settling of 
airspace conflicts were due to lack of 
C.A.A coordination ssith users. 

Tire military group said the existing 
incchanisni of the .Vir Coordinating 
Committee can he geared to cope suc- 
cessfully witli the airspace problem and 
added bluntly that giving the job to 

is no solution. 

On the legal question, the Defense 
Department argued that there is no lan- 
guage in the Ciiil .kcronaiitics Act of 
1958 that in any wav attributes to the 
Board specific authority to establish 
airspace resenations or restricted areas, 

It called attention to the Air Coni- 
mcrce Act of 1926 which authorizes 
the President to issue an executive or- 
der for the ".setting apart and the pro- 
tection of airspace rcseirntions in the 
United States for national defense or 
other goscmiiiental pnr|)Oscs." 

Tlic Department concluded that any 
anthorih' the Board deriscs from the 
•Act is derived b\ “implication" and is 
''conceptually" different from the au- 
thority of tlic President. It added: 

"If Congress had given the C.AB 
statutoiv anthorits to make a final de- 
termination as to national defense air- 
space requirements and to allocate air- 
space to meet those requirements, 
without giving the President a decisive 
\oice in the matter, there wmtid he a 


grave question as to the constitution- 
ality of such a statute on grounds of 
interference with his responsibilities as 
Commander in Chief-’’ 

The Defense Department said there 
was no doubt as to Congress’ intent 
to give the President powers to estab- 
lish airspace resetsutions and warned 
that since the President had usually 
left airspace problems to goiemmcnt 
elements, tlic Board would be "unwise 
to put the conflict of its antliority and 
that of the President to test." 

lATA Members Agree 
On New Rate Pattern 

Intcniatioiul .Ait Transport .Associa- 
tion members agreed during their 
traffic conferences last month in Miami 
on a new rate pattern involving in- 
creases in fares on some routes and a 
hike of about in cargo rates on a 

Shelved until a N’ov. 19 meeting 
scheduled in Paris was furtlicr discus- 
sion of the stalemated issue of how 
tlic new- low-fare transatlantic rate is 
to be worked out next year. 

Most of the fare increases were in 
first class traffic. Clianges are: 

• Some minor adjustments to fares 
within and between the Americas. New 
tourist and excursion fares are to be in- 
troduced. chiefly a discount for eight 
or mote persons traveling togetlicr. 

• First class fares between Central 
America and Kurope to go up S20. 
tourist fares to remain unchanged- 

• Increase of in first class and 
tourist fares between Smith .America 
and Europe. Introduction of emigrant 
fares from some European countries on 
the route. 


• Indiv-idual increases up to 5% iu 
Europe, Middle East and Africa region. 
Continuation of present promotional 
excursion program and addition of 

• Little or no change in fares between 
Europe and India. Tourist increases 
of 4-5® and first class increases of 
6-756 bcEvoen Europe and the hat 
East and Australia. No increase in 
direct Europe-Australia fare. 

• Some increases mostly first class, in 
Asia, Australia and Pacific region. 

• No change in fare on North Pacific 
and mid-Pacific routes. A 5% increase 
in first class fares on South Pacific 

• No change in round the world or 

Caribbean can-iets voted to add new- 
tourist sen-ices within their area, hut 
failed to agree on fare levels over most 
sectors in the region. Current resolu- 
tions expire next March 51. 

If the go\-ermnents im oh-ed approve 
the new fares adopted b\ the confer- 
ence. they will become effcctiie next 
April 1. The new cargo rates will go 
inti) effect next Febrnatv. 

Conference mcmber.s also agreed to 
fight their no-show problem by experi- 
menting with ticketing time limits and 
rcconfinnafion procedures. 'These will 
appiv to passengers booking space on 
international flights out of Canada. 
Cuba, Mexico and the U. S., and on 
return trips from gatew-ai- points in 
Europe. Regulation is to become effec- 
tive h larch 1 . 

New heads of the three l.ATA traffic 
conference areas for the next year arc 
W. Gordon Mood, Trans-Canada .Air 
Lines: Philip Lawton, Britisli European 
.Airvvavs and Roberto Lim, Philippine 
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Equipment Pitfalls Detailed by Financiers 


Washington— Domestic airlines may 
fail to meet their eomniitmcnts for new 
equipment unless they arc iKrmittcd 
In improve their earning power, leading 
New- A’otk finaiieial experts warned the 
Civil Aoronantics Board last week. 

The financiers said there is a limited 
amount of invcstablc funds available, 
and this monev is going into industries 
and companies which have tlic best 
credit strength. 

The financial problem of the nation'.s 
domestic airlines was ontlined in the 
written testimonv of investors and eco- 
nomic experts submitted as exhibits in 
the General Passenger Fare Investiga- 
tion b\- tlic Air Transport Assn. Gener- 
ally-. a!) agreed that a moderate incrca.se 
in fates vviU help restore needed earn- 
ing power and financial confidence in 
the industry. 'I'he major financial prob- 
lem facing the airlines today is how to 
finance the jet and turboprop aircraft 
which airlines must buy between now 
and 1961 in order to remain competi- 
tive. according to T. Carl Wcdcl, vice 
president of the transportation depart- 
ment of the First National Citv- Bank 
oi New York. He estimated the overall 
cost to the major trunk airlines for the 
aircraft now on order at more than S2 
hillion in addition to the money re- 
quired for ground facilities. 

Sources for Finance 

.Airlines can obtain the large sum of 
money- necessary from only the follow- 
iiig sources, he said; 

• Internal cash generation-vvhich is the 
sum of retained earnings— i.c., net in- 
come less cash dividends— plus dcprcci- 

• Cash proceeds from sale of excess or 
obsolete equipment. 

• Outside financing— borrowed money 
or tlic sale for cash of equity securities. 

Wcdcl said the amount of money- 
obtainable from the sale of surplus 
equipment is an imponderable since no 
one can predict the future selling price 
of current equipment. ■Diercfotc, lie 
added, the airlines should base their 
financial programs on internal cash gen- 
eration and outside financing. 

"The airline industry is a part of our 
free enterprise and economy and must, 
tlicrcfore, compete in the capital mar- 
kets of tlie nation for tliis outside fi- 
nancing with all otiicr industries in 
that economy.” W'cdcl said. “Tlie air- 
line industry must come into this cap- 
ital market with credit strength at least 
equal to that of otlrer industries if it is 
successfully- to obtain the outside financ- 
ing it requires on satisfactorv- tcrnis." 

lie said the measure of credit strength 
most widely used by lenders of monev 
is what is known as the debt-equity- 


ratio. Tills is the relationship between 
the amount of borrowed money and the 
owner’s money-, commonly known as 
equity capital, in the business. lie 

"Even the stable electric utility in- 
dustrv, whicli does not face tlic competi- 
tive problems hanging over the airlines’ 
immediate future, lias today a composite 
debt-equity ratio very close to one to 
one. it is our opinion that the invest- 
ment community will not be willing to 
provide debt money to airlines on any 
iiiuch more liberal basis." 

W’cdcl pointed out that at the end 
of 1956, the total book net worth of the 
major U. S. domestic trunk airlines was 
S565 million. Simple arithmetic, he 
said, shows that, if the entire SI. 5 bil- 
lion of outside financing required by 
the airlines through 1960 vi-ere in tlic 
fonn of debt, a debt-equity ratio of 
close to three to one would result. 
Finoncing 'Conditional' 

lie said financing already arranged 
by the industry is conditional. "By 
this." he added, "I mean that the ability 
of an airline to actually borrow the 
money available to it under its credit 
agreement depends upon its meeting 
the requited debt-equity ratio test, and 
ill my opinion, no airline today has 
sufficient equity to meet this test for 
the full amount of its commitments 
from hanks and insurance compianic.s. 

■•’Therefore, the belief that many air- 
lines liave already successfully arranged 
for the money they will need to pay for 
tlicit jet airplanes is fallacious since 
they have only arranged for it if they 
acquire during tlic years of 1958 thtougfi 
1960 substantial additional equity cap- 
ital. 

"'roday, primarily as a result of the 
sharply- declining earnings of the in- 
dustry, the market price of virtuallv all 
airliu’c common stocks is well below 
their book value. In v iew of the” airline 
industry’s vital need for additional 
equity to maintain its financial health, 
this fact is of gra VC concern to a com- 
mercial bank committed to lend sub- 
stantial sums to that industrv. I am 
convinced, however, that the problem 
eaii, in the final anaiysis, be solved onlv 
by- permitting the airlines to increase 
subsKnitially their earning power as soon 
as possible," 

Similar opinions were expressed bv 
Albert H. Gordon, senior partner of 
Kidder, Pcahodv &- Co., one of the 
largest underwriters and distributors of 
investment securities in the United 
States. 

Gordon said the investor views the 
air traiiS|)Ort industry as one in which 
tlicrc has been no comparable growth 


in net earnings, although total oper- 
ating revenues have grown imptcssivciv. 
On the contrary, he added, 1957 net 
earnings in the face of expanding bus! 
ness activity will be substantially below- 
tliosc for 1956. Dividend pavmonts. 
which for most airlines liave never been 
substantial, are being curtailed to con- 
serve cash. He added; 

'■Increased inter-line competition, 
higher costs and the apparent ceiling 
on passenger fares presage lower net 
camings. even if there is no general 
business recession. To add further com- 
plications, the industry is entering a 
period of acquiring major new equip- 
ment. the introduction of whicli may, 
at least temporarily, have an adverse 
effect on net earnings.’’ 

He said it is obvious there is a flight 
of capital from the airlines. The com- 
mon stock of the 12 trunk lines, Gor- 
don pointed out, arc now selling at 
64® of their book values as contrasted 
with airline slocks that were trading at 
122® of their book values in 1956, 
128% in 1953 and 524% in 1946. 
Even in the dark days of the industrv 
— 1947— they were selling at 255® of 
their asset v alues, he said. 

Earnings Decline 

Wlicn leading insurance companies 
during the last three years agreed to 
loan substantial sums to several large 
airlines on a long term basis for pur- 
chase of new equipment. Gordon said 
the earnings outlook was bright and 
the loans appeared to be well secured. 

He added, however, that it is doubt- 
ful that the insurance companies would 
have made the arrangements had tlicv- 
reahzed that the net camings trend 
would shortly turn downward and that 
the sale of equity securities would be- 
come increasinglv difficult. 

“I believe," he said ‘‘a more con- 
structive regulatory- climate toward the 
airlines is a must if the industrv- is to 
begin to attract the cvipit-.il it requires. 
In this connection, a fare increase for 
the airlines is clearly indicated. 

"The fare structure must begin to 
match the increases in operating costs 
if the squeeze on profit margins is to 
be corrected. Moreover, air travel 
growth will not suffer as tlie public 
appears to be willing and able to ac- 
cept a moderate increase in the price of 
its tickets as it knows tliat the cost of 
evervdhing it buys has gone up sharplv. 

Also included in ATA’s exhibits was 
tire written testimony of Perev S. 
Young, Jr., investment manager of the 
bond department, Prudential Insurance 
Company of America, one of the major 
investors in long-term airline securities. 

“A healthy industry,’’ Young said. 
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"sliould retain some portion of its earn- 
ings for growtii and in our more recent 
loan agtccnicnts, we base insisted on 
a retention of a percentage of earnings 
for tills purpose. Ability to sell eqmcy 
type securities is another test of a 
healthy company or industry, and one 
of the factors which induced the Pru- 
dential to lend to certain airlines was 
their proven ability to raise additional 

■'However," he added, "it is obi ious 
from the stock market record of the last 
18 months that equity imestors arc dis- 


By Glenn Garrison 

New York-.Aniciicaii Airlines wants 
to buy -to iidditioniil jets to provide an 
almost all-turbine service by 1961, but 
nili need a 15% fate inerc-ase to handle 
the hnandiig, according to C. R. 
Smith, president- 

I'iftccn more long-range and 25 
medium jetliners would cost S200 mil- 
lion with related ground equipment, 
Smitli said, and the program will de- 
pend on annual earnings of S25 million- 
lo accomplish this, the airline needs a 
rate of retuni of about 127f on its indi- 
cated investment in 1959. I'or addi- 
tional finaneial security, American's 
operating costs ns a percentage of oper- 
ating revenues must be licid to 95% or 
less after taxes. 

American’s program and problems 
v'CTe described bv Smith in testimony 
filed last week with the Civil Acto- 
iiautics Boiird in the passenger fare in- 
crease investigation ease (AW Oct. 7, 
p. 38) and were amplified by him at a 
press conference here last \londay. 

Urgent ncal for further large 
amounts of capital, a seller’s market in 
money, declining airline earnings and 
a downward trend in the general 
cconomv make a fate increase manda- 
tory if airlines ate to meet their jet 
age obligations to the public. Smith 

Borrowed $135 Million 

The airline already has borrowed 
S135 million to finance its previously- 
ordered turbine fleet of 30 long-range 
Boeing 707s and 35 Lockheed Electra 
liitboptops. 

No decision has been made on which 
jets would be bought for the expanded 
fleet. Smith said. "But I would guess 
that the 15 long range planes will be 
additional Boeings.” For the medium 
range jets, choice appears to be between 
the Convair 880 and Boeing 717, he 
added. 

With straight jets and turboprops 


tiitbed by the failure of earning power 
to follow the continued increase in traf- 
fic. to the c-xtent that, at present, the 
elinrate for raising additional equity is 
not at all favorable. Should the ability 
to raise this equity be lost because of 
investor discouragement, the industry 
would be gravely weakened,” 

Others submitting testimony along 
similar lines include James P. Mitchell, 
Chase Manhattan Bank vice president 
and Krcdctick F. Robinson, president 
of the National Aviation Corp., an in- 
vestment company. 


serving all but the shortest route seg- 
ments and cities where turbine scn'ice 
would be economically or operationally 
impossible. American's only remaining 
piston equipment by the end of 1961 
would be some 15 DC-6s. 

Reasons for Increase 

Bv then the public, cxposctl to jet 
service on main route segnvents and 
turboprop scnice on even short local 
service carrier hops, will regard piston 
equipment as obsolete, in Smith’s view. 
.•Vmcrican’s present turbine orders will 
not be able to satisfy the public demand, 
he pointed out, because; 

• Total system capacity of 12.7 billion 
seat-miles will be requited by American 
by the end of 1961. 

• Segments of 500 mi. or longer will 
lequirc 9 billion seat-miles of capacity, 
and over 6 billion of this will be on 
over-SOO-mi. segments. 

• Boeings now on order will produce 
less than 5 billion annual .seat-miles. If 
these jets were used iinlv on segments 
over 800 mi. they would fail to meet 
the requirements tor these runs and 
further, would provide no jet service to 
such competitive markets under 800 mi. 
as New Yotk-Chicago and New York- 
Detroit. 

With the fleet now on order. Smith 
said, American could provide straight 
jet .service to only 10 cities on its system. 
With the additional jets, such service 
can be extended to a total of 25 cities 
bv the end of 1961. 

Full requirements tor that time were 
not provided for in initial jet orders. 
Smith said, because the intermediate 
range jet had not been developed when 
tlie orders were placed. American 
planned to use its Electr.is on inter- 
mediate segments, shifting them to 
shortcr-haul service later when the 
niedium jets became available. 

But development of the new planes 
proceeded more rapidly than expected, 
narrowing the time intcnal between 
the first and second phases of Amer- 


ican's equipment modernisation pro- 

The second phase cannot be put into 
effect, however, unless the airline Can 
find means to finance it. Smith said. 

"We do not have that money,” he 
told the CAB. "Our total net worth 
at the end of 1956 was only S123 mil- 
lion and it will be very little more as 
of the end of 1957- At present faro 
levels, we will suffer a loss in 1958 after 
payment of interest. Our cash flow 
through 1960-again at present fate 
levels, and even without deposits on 
additional equipment orders— would 
bring us to perilouslv low points. By 
the end of 1959, current liabilities will 
actually exceed current assets, resulting 
in a negative working capital position. 

"The tests of our condition all point 
to one obvious concliision: our financial 
position is poor to put it mildly . How 
arc we to find the money necessary to 
provide us with S200 million of new 
aircraft and ground facilities bv tlie end 
of 1961?" 

The ground facilities. Smith estim- 
ated at the prea conferenee. would ac- 
count for about S25 million of the total. 

Regarding financing of the current 
turbine orders, he said SI 5 5 million was 
borrowed through two loans, one in 
1955 from Metropolitan Life Insurance 
Co. and anotlicr in 1956 divided be- 
tween Metropolitan and Prudential 
Life. The loans were made after de- 
ternination that it would be impossible 
to raise more than a small portion of 
tlie monev through equity financing. 

.American’s situation at the time of 
the first loan, Smith said, was that its 
debt represented about 20% of its total 
capital, earnings had been relatively 
good for several years, CAB "had not 
disturbed a rate of depreciation . . . 
which . . . was sound," and the airline 
had a good record of stockholder- 
retained earnings. 

Cash Cushions 

Estimated depreciation throw -off 
funds and deferred income tax pay- 
ments funds were important cash cush- 
ions in allowing for contingencies that 
might require additional funds to com- 
plete the initial program. Smith pointed 

.At that time, “conservative assump- 
tions" indicated annual net earnings 
after taxes and interest of 518-20 mil- 
lion through 1960 or 1961, witli annual 
retained earnings of about SI2 million- 

Oii the basis of American's present 
position, its ratio of debt to total capita! 
will stand at over 60% when the insur- 
ance compaiiv money has been com- 
pletelv drawn. Iiitcrc.st charges, which 
m 19v6 were 5860,000, will be 56,362.- 
000 annually in 1960, and when pay- 
ments on principal of the loans begin 
in 1967, annual required payment witli 
interest will be over SIO million. 


American Airlines Needs Fare Hike 
To Cover Additional Jet Purchases 
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Loan charges plus interest and fixed 
eliatgcs on expanded ground facilities 
such as terminal buildings and mainte- 
nance bases will total 516 million in 
1960. 

The carrier's present DC-7 fleet poses 
a substantial financial risk, Smith said. 
If tlicse aircraft were depreciated imi- 
tonnly over seven years with 10% 
residual, unrccov-ctcd costs by the end 
Ilf 1961 would total 530-3 million "at 
a time when they have become com- 
pletely obsolete.” 

Entire segments of the airlines' exist- 
ing fleets and finallv their whole piston 
fleets "will become suddenly obsolete 
and will glut the secondhand market in 
a wav which will make tlie mediocre 
secondhand market of 19-19 seem a 
bonanza.” Smith predicted. 

American lias adopted a depreciation 
poliev which adheres to the seven-year 
life for the earlier DC-7s. but depre- 
ciates tliosc DC-7s acquired later on a 
five and a four vear basis. Smith said. 
Even so, according to Ainctic-an’s fig- 
ures, tlicir total residual value remain- 
ing on the airline’s books bv the end 
of 1961 vvnil bo 511.2 million. 

Poor earnings position of the airlines 
whicli makes the attraction of capital so 
difficult is due to rising costs and fall- 
ing load factors, Smith said. More im- 
portant is the load factor situation, 
which itself is due to slackening of the 
general economy and to increasing route 
competition. 

Trouble with the general economy, 


Smith told reporters at the conference, 
is something mote than a "weekend 
crisis." All business is likely to encoun- 
ter a "trying period" for a while. 

Asked if airrarts at cities American 
will serve with its jets ate ready for 
them. Smith said facilities will be "in 
prettv good shape” for the airline’s first- 
phase jet operation. Runway situation 
gencrallv is better than terminal facifl- 
tics, lie added. For example, Amer- 
ican’s passenger terminal building at 
New York International Airport may 
not be ready in early 1959. 

Regarding noise at Idlewild— where 
the jet is persona non grata at present 
sound Icvels-Sinitli said the inanufac- 
turers had spent a lot of money on sup- 

E ressors and liad proved that noise could 
e reduced. Question remained, he 
added, as to how much power reduction 
would be entailed in suppressor use. 

Smith said he felt sure noise would 
he down to "operable" levels by 1959, 
altliougli he couldn’t be sure "operable" 
levels mean.s tlie same thing to Amer- 
ican that it does to Port of New York 
Autliontv Executive Director Austin 
Tobin. 


Washington— Soviet Union last week 
announced tliat it is ready to negotiate 
a bilateral air agreement with the U.S. 
for direct airline service between Russia 
and the U.S. 

Gorgi N. Zaroubin, the Soviet am- 
bassador made this proposal lietc dur- 
ing negotiations witli State Department 
Special Assistant William S. B. Laq- on 
the expansion of cxclian|cs of ideas 
and information between the two coun- 
tries. In a prepared statement. Zarou- 

"The Soviet side is also ready to 
reach agreement in principle on the 
establishment of direct air communica- 
tions between the U. S. S. R. and the 
U. S. A. on the basis of reciprocity.” 

Indications that Russia would soon 
seek a bilateral agreement vvith the 
U. S. were disclosed in an Aviation 
Weuk interview- in Moscow last year 
with Major Gen. Beletsky, operations 
chief for the Soviet-owned airline Aero- 
flot. ami Col. Victor Danieliticv, chief 
of the carrier’s foreign division (AW 
July 9. p. 26.) 

At mat time. Gen. Beletsky told 
Aviation Wekk that Aeroflot would 
enter transatlantic competition in 
about two years when either the Tu- 
110 four-jet transport or a large turbo- 
prop became available. It is possible 
that the Zaroubin announcement was 
timed as a prelude to Russia’s new, 
170-passenger, long-range turboprop 
Rossiya transport (see p. 34). 

In August, 1956, a Pan American 


The American official said that if 
CAB didn't grant tlie, fate increase, the 
airline would probably have to tailor its 
program to wliat resources it had. But 
he said he thought tlie Board will be 
reasonable. 

His airline's program would not ordi- 
narily have been disclosed until the 
last possible moment for competitive 
reasons, Sinitli said. But it was being 
made public because there was no other 
way of bringing to CAB the fullest real- 
ization of American’s financing prob- 
lem. 

Stanley Gewirlz Resigns 
National Vice Presidency 

Mi->nii, Fla.-Rcsignation of Stanley 
Gewirtz as vice president of National 
Airlines was aimoimced last week by 
G. T. Baker, president and board chair- 

Gewirtz is a former vice presi- 
dent of Air Transport Assn, and execu- 
tive assistant to two chaimian of the 
Civil Aeronautics Board. He told Avia- 
tion IVeek his future plans will be 
announced at a later date. 


3\'orld Airways contingent visited 
Aeroflot officials in Moscow in re- 
sponse to an invitation to discuss Mos- 
cow operating riglits for Paii.Ain (AW 
Aug. 27, p. 25). Negotiations were 
halted and have not been resumed. 

Gen. Beletsky explained during the 
Avia-tiOn Wf.k’k interview that Aero- 
flot’s bilateral policy is based on re- 
ciprocity. He said the Soviet airline 
expects to fly to any country to which 
it grants traffic rights. Tiic long-range 
program envisioned routes to North 
America, Western Europe and Asia. 


East German Transport 

dcv-cloficd and built bv East Germans 
wni be completed by next May. Hie 
transport, reportedly designated the 
Baadc/Hoiiiii B-152.' will be made in 
botli -to and 70 seal versions. 

The aircraft will cmise at 500 mph. 
and have a 1.500 mi. range. It has four 
jet engines developing a total of more 
than 27.000 lb. of tliiust. This places 
the Fast German B-I52 in loiighly the 
same class as the Slid CacaveUe. The 
B-152 has about the same passenyec 
capacity with more thmst and a higher 

.Most striking claim made for the 
B-152 bv its designers is a take-off run 
of only 2.620 ft. with a full load. Other 
aircraft of similar weight and power need 
in the ncigliboihood of 4.000 ft. 


Russia Suggests U. S. Bilateral 
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ANOTHER TWA FIRST.. 




SIESTA SLEEPER SEATS ! 


Available at no extra cost on all 
TWA^JiTSTMAM fWsMs in the U.S. 


No other airline in the world offers such luxurv at the regular 
First Class farel Now on all Jetstream flights in this country, 
vour ticket entitles vou to a giant Siesta Sleeper Seat 
at no extra cost. These generous seats, with long leg rests, 
can be adju.sted 'way back for complete relaxation. There’s enough 

space between them to make the First Class Cabin interior WK THE FINEST 
practicallv all lounge. They’re the perfect complement 
to magnificent Jetstream .Ambassador ser\dce . . . hors d’oeu\ res. 

cocktails, gourmet meals with wind 
See for yourself. Nc.xt trip, fly Jetstream . . .non-stop coast to coastl WQRIO AIRtIHBS 

For reservations, call your travel agent or nearest TU'A office today. 




Airline Revenue Regulations Denounced 


By Ford Eastman 

Wasiiington— l'’cderal regulation of 
resenue in an industry with the eco- 
nomic characteristics of U.S- domestic 
airlines is not in the public interest, 
according to a study made by Herbert 
B. Dorau, New York University School 
of Commerce economics professor. 

Tlio conclusion svas drawn from an 
analysis of economic standards applica- 
ble to various types of enterprises. The 
aiialvsis was filed with the Civil Aeto- 
iiaiities Board as an exhibit by Eastern 
Air Lines in the General Passenger Fare 
Investigation. 

Tire c.xhibit is more of a course in 
business economics than the tvpc atgu- 
incnt usually presented in a CAB rate 
rj.se. In tliis case, however, several air- 
lines are filing testimony on similar 
lines. The analysis explains certain 
characteristics associated with one tvpc 
of business as compared with another 
and wiiv different methods of determin- 
ing a fair rate of return must be used 
in order to attract the ‘'all-important in- 


Dorau'a Conclusions 

On the basis of the comparative an- 
alysis, Dorau concluded that: 

• I’lierc is no need for federal regula- 
tion of fares to protect the public 
against exorbitant rates, primarily be- 
cause of tlic leveling effect of com]>eti- 
tioii between carriers and between air- 
lines and Dtlicr modes of transporta- 

• So long as fares arc regulated and a 
ecihng placed on rates, it is in the pub- 
lic interest to determine airline.s' rcvc- 
mic requirements by tire "margin of 
return" formula instc.id of the "rate of 
itttitn’'-profit as a percent of total in- 
vestment— method now used. 

Dornii said tlic airline indiistrv itself 
appears to have made the initial move 
in seeking ectroomic regulation because 
prior to and at the time of the Civil 
Aeronautics Act of 19?8, the industn’s 
revenues were whollv inadequate. Tlic 
economic provisions of the act. lie said, 
were intended almost solely as a means 
of strengthening the airline industry 
through the prevention of destructive 
competition, wasteful duplicatien of 
service and through subsidization. 

Besides the higrdy competitive situa- 
tion of tlie airline.s, Dorau said there 
arc other factors involved which make 
it unnecessary to control fates. They 

• Rapid rate of capital turnover, where 
revenues quickly equal total invest- 
ment, is one of the characteristics of 
the airline industry and is ordinarily 
accompanied by a /mail margin of ic- 


tum. Tlius, onlv a slight increase in 
prices, without corresponding increase 
in expenses, produces a substantial per- 
cent of increase in the "margin of ic- 
tum" and a substantial increase in the 

• Although air transportation is an in- 
creasingly important element in the 
nation’s economy, passengers and ship- 
pers of frciglit generally can choose 
other means of transportation, llicrc- 
forc, tlic product is not considered 
liiglily essential to tlic public at large 
in terms of tlic intensity of need, on 
one liand, and tlic proportion of the 
people for whom flic need is intensive 
on the other. 

Control of Utilities 

Doran said desirability of revenue 
regulation of the non-transportation 
utilities, including electric, gas, water 
and telephone companies, is generally 
accepted- 

Rcason.s for this, he said, arc that the 
characteristics of tlicsc utilities arc tlic 
opposite of tliosc in the ait transporta- 
tion industry— exclusive legal control of 
tlic market, the degree of cssontialiK 
of service and the general unavailabilitv' 
of alternate means of getting a sub- 

Thc non-transportation utilities pro- 
vide indispensable service under condi- 
tions which make exclusive control of 
tlic market socially most economical, 
Dorau said. Competition between two 
of these industries occurs onlv witliin 
very limited spheres of activity. The 
public is dependent upon tlic service 
and. in tlic absence of competition and 
rate regulation, an opportunity to un- 
economic prices w'ould exist. 

In addition, he said, tlie non-trans- 
portation utilities have a low capital 
tiiiiiover and operate on a wide “mar- 
gin of return.’’ Therefore it would take 
a much greater rate increase to increase 
margin or rate of return by only a small 
percent. 

Must Consider Formula 

If federal regulation of fares con- 
tinue, according to tlic analysis, it will 
be in tlic public interest to consider a 
formula to determine the revenue re- 
quirements of the air transport iiidustrv 
from tlic standpoint of tlic consumer, 
investor and the airlines. 

Unless airlines receive a suEciait re- 
turn on their investment, Dorau said, 
consumer interest will be ptejudiced 
for want of the better or more exten- 
sive service that sucli capital would pro- 

Thc "rate of return" apptoacli, 
Dorau explained, assumes that the re- 
turn should bear an appropriate rcia- 


tionsiiip to the amount of capital em- 
ployed, while the "margin of Tetiim" 
approacli assumes tliat the return 
sliould bear an appropriate rclationsliip 
to tlic expenses invested. Altliougli 
capital employed and annual expenses 
arc both investments, capital empioved 
is tlic longer term inicstmeiit. Amitial 
expenses is the shorter term or annual 
reinvestment. 

Base of reference wliicli is tlic more 
important, useful and reliable, Dorau 
said, depends upon the nature and 
cliaractcristics of the class or tvpc of 

Both the capital imestment and the 
annual imestment reflect the extent of 
the hazard assumed by tlie investor, 
but Dorau says their rclatiie importance 
varies with the rate of capital turnmer, 
or the number of dollars of capitalized 
investment required to produce a dollar 
of revenue. 

"In Bcnctal." he said, "the economic 
ptincipTo is tliat tlic more rapid the 
rate of turnover, the more important 
the risk associated with the annual out- 
lay of operating expenses and, similarly, 
the slower the rate of capital turnover, 
the more important the risks and uncer- 
tainties associated with the long term 
capital outlay or imestment,” 

Safe Margin 

It follows, Dorau added, that the 
use of a rate of return approach for 
slow capital turnover utility industries, 
when iion-compctitii'C, is logical and 

On the other hand, the margin of 
letum approach is more appropriately 
used when revemie leiels of the more 
rapid capital tnrnoicr industries arc 
appraised- 

Tlic economic ends of botli ap- 
proaches arc basically the sanic-to af- 
ford a means of appraising tlic return 
requirements of enterprise so tliat en- 
terprise will be encouraged, capita! at- 
tracted on faiorablc terms without 
prciudicc to the past investment, the 
credit maintained and tlic investor and 
consumers fairly treated, Dorau said. 
Therefore, he believes it is importaiit 
to allow an enterprise revenues that 
will produce both a fait rate of return 
and a reasonably wide margin of return. 

In an industry with a very slow rate 
of capital turnover, the analysis said, 
even a conservatively low rate of tetum 
will produce a safely high margin of 

Dorau said that in the electric utility 
industry the average capital turnover, 
based on 1946-1955 statistics, is about 
.30% and the average margin of return 
is about 19%. In comparison, the trunk 
airlines’ 1946-1955 average capital tum- 
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Los Angeles Terminal to Expand 


oyer «as 1.66. Tlie average maigin ot 

W'ith an average margin of return of 
3.1%, a 3% decrease in rcscnucs ot a 
3% increase iit expenses would reduce 
the margin and rate of return close to 
zero. Dorau savs sucli a large degree of 
risk coupled uith a ceiling oit fares 
seriously interferes with the industry's 
abilih' to attr.ict iirvcstmcnt at reason- 
ablr- low cost. 

On the other hand, he added, non 
transportation utilities with a svide mar- 
gin of return tend to be less volatile 
because earnings usually remain fairly 
stable in the face of any gisen change 
in revenues or expenses. To the inves 
tor. he said, their rehitire apparent 
safelv substantiallv counterbalances the 
fact that revenue regulation makes tire 
chance of gain relative improbable. In- 
vestors who feel fairly assured of a con- 
tinued return within conservative lim- 
its and who feel confident that they 
will not lose their capital investment do 
not dcm.ind unlimited upward possibili- 
ties in their return, Dorau said. 


New passcirgcr terminal complex pro- 
vided for in cxp,insiun plans for Los 
Angeles International Airport consists 
of 13 buildings of nrajor proportions 
in the 200-acrc area. Ticketing build- 
ings arc located around the perimeter 
of a 5.000-car parking section. Located 
on the ramp, and reached by tinder- 
ground channels, ate the satellite build- 
ings where passengers will enplane and 
deplane. 

Each of these buildings will measure 
500 X 170 ft., large enough to cover 
a football plaving field and each will 
have a vvaitrne roont, coffee shop, news 
and gift stand. Satellite buildings also 
will have 10 plane loading positions 
suitable for the coming big jet tnms- 

Eacli will have another level and a 
mezzanine above ground. 

Plans for a center complex have not 
been settled, but arrangements for the 
general scheme likely to be followed 


are progressing. Center complex will 
contain a restaurant, cocktail lounge, 
coffee shop, employes cafeteria and 
commercial .shops. Spiders leading 
from central complex to buildings 
around perimeter arc elevated walkways 
over the parking lot, which is one storv 
below the field level. 

First story of ticketing buildings 
around perimeter arc flush with the 
parking lot; second storv' is flush with 
the Reid level. In the flrst quarter of 
1958, work will begin on imdergtouiul 
constniction, under apron and on pav- 
ing of apron. After this, work will 
comnrcncc on ticketing buildings and 
satellite structures. 

Next will come the central area which 
includes the main buildings and park- 
ing. 

Pereira and Luckman are coordinat- 
ing architects in a joint venture which 
also includes architects Wclton Bcckct 
and Associates and Paul R. Wtlliaiits. 
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HOW! THRU OME-CARRIER SERVICE FROM ALL THE WEST! 



WESTERN AIRLINES 


MEXICO CITY 



Now you can enjoy the incomparable luxury of Western’s 
world-famed "Champagne Flights" all the way to Mexico 
City ! Reserved seats, gourmet dining, vintage champagne 
and orchids for the ladies— at no extra fare— will make 
your flight to this friendly and fascinating country seem 
all too short No longer do you have to change airlines. 
Now you can enjoy America’s smartest air service all the 
way to Mexico City on Western Airlines! 


SHORTLINES 


► United Air Lines will begin daily 
Douglas DC-7 air coach set\’icc from 
Boston to Chicago and Los Angeles 
on Nov. 12. The nc\v flights, called 
"Custom Coach" scwice. arc scheduled 
to leave Boston at 9:-i5 .VNi- EST. and 
arrive at Los Angeles at 5:2? P.M. PST. 
with an en route stop at Chicago. The 
return "Custom Coach" flight, sched- 
uled to leave Los Angeles at 11:50 A.M. 
PST. will arrive in Boston at 12:54 
A.M. EST. flying by way of Chicago 
and New York. 

► Continental Air Lines has doubled its 
Douglas DC-7B .ait coach serried at 
Kansas City on the Chic.ago-Los .Ange- 
les route. On the new schedules, the 
airline’s “Club Coach" Plight Five is 
scheduled to leave Chicago oailv except 
Wednesday at 2:30 P.M. CST; adding 
Kansas Cih' to the flight, arriving there 
at 4:15 P.^I, CST and continuing on 
to Denver and Lo.s .Angeles, Returning 
to Chicago. Plight Six will stop daily 
except Tuesday at Kansas Citv at 6:20 
P.M. CST. continue on to 'Chic.igo, 
arriving there at 8:25 P.M. The new 
Kansas City service is in addition to 
the daily stops to that city on Might 
One WMtbound and Flight Four East- 
bound. 

► KLM. Royal Dutch Airlines, has in- 
creased its cargo operations to Europe, 
the Middle East and Asia, KLM now 
has 10 weekly flights to London, seven 
to major cities in Getnianv. 6vc to 
Paris and five to Brussels. KLM also 
has extra cargo capacity of up to 55.000 
ib. a day in its air-frciglitcrs. plus br icc 
a day departures in combination cargo/ 
passenger aircraft. 

► Pan American AA'orld Airways is com- 
pleting the purchase of a 205?. interest 
in Philippine Airlines, The purdnisc 
was made, subject to Civil .Aeronautics 
Board approval, at the invitation of 
Philippine Airlines president Col. .An- 
dres Soriano, who asked Pan .American 
to become associated with Philippine 
Airlines through a purchase of part of 
his holdings. Pan American acquired 
approximately 4% of PAL’s stock last 
.August. 

► Flying Tiger Line reports a net in- 
come from operations for the third quar- 
ter of 1957 at S497.443 as compared 
with a deficit of SI 16.834 for the same 
period la.st year. Net income and spe- 
cial items tor the third quarter were 
81.00I.515. Gross revenue for the 
period was $9,466,631 over S5, 150.558 
resulting from introduction of the new 
Lockheed Supei-Il Constellations on 
M\ing Tiger’s routes last June. 


AIRLINE OBSERVER 

►Convair is assessing local scnicc airline interest in a turboprop conversion 
of its C-240-340-440 series. Most local service carriers arc determined to 
shift to turboprop power when they change from the DC-3 and the manu- 
facturer liopes to retain its hold on the slrort-iniu! market tlirougli the con- 
version. Nortliwcst Airlines already is considering piston engine version 
of the 440 as a possible tcplaccinent for its fleet of DC-4s. 

► Aeronaves dc Mexico’s first Britannia, which arrived in Miami last week, 
by-passed New York International Airport to avoid the i% New York City 
sdcs tax. Price of the plane is about $3.5 million. Second Britannia is 
due in Miami in two weeks. 

► Airline stocks doggedly continued to lag within a few points of 1957 lows 
despite the recent one-day upsurge of market prices. However, as the 
market slipped back to lower levels last week, turnover of airline stock was 
slight and new lows for the year were avoided. 

► Russia's new, long-rango Rossiya tvirbo]>rop transport scheduled for un- 
veiling in the near hrtuce is expected to make sharp inroads in trans- 
Siberian rail travel. Soviet Air Force Major Gen. A. Maksimov says a 
170-passcngcr Rossiya, operating only 100 hr. a month on the Moscow- 
Vladivostok route, will be able to replace 10 trans-Siberian passenger trains. 

► I'tans World Airlines' pilots have been given a new voice in opcratioiiiil 
matters under a policy introduced by President Carter Burgess, now feel 
they are given a fair chance to participate in company decisions on flight 
time schedules. 

► Lack of senior analysts has forced Civil Aeronautics Board to go against 
its own wishes and defer the local service Rate of Return Case. The Board 
denied an earlier bureau counsel request for deferment on grounds that the 
carriers had spent much time and money in the presentation of their cases 
and that a further delay might tender the records “stale,” However, bureau 
counsel’s plea that its senior analyst who was to be the chief witness has 
left the Board's employ and that the nombet of senior anaivsts has decreased 
from six to two in less than a year leaves the CAB with no alternative but 
to |X)Stponc procedural dates. 

► Northeast Airlines hcvpcs to expand its operations through interchange of 
equipment agreements with other airlines. Prior to tlie Civil .Aeronautics 
Board denial of National Airlines’ petition to discontinue the National- 
Capital interchange agreement. Northciist told tire Board it would he 
wilting to enter such a pact on its Washington-Miami route it the National- 
Capital agreement were dissolved. 

► Iberia, Air Lines of Spain, and Swissair feel their Convair Metropolitan 
440 flights arc having an effect on competitive British Euroi>can Airways’ 
Viscount flights over European routes. Both airlines ace experiencing a 
marked rise in load factors on the Convair flights after a prolonged and 
discouraging introdiictorv period of low traffic levels. 

► Pan American World Airvvavs’ plans for jet transport operations include 
streamlining of in-flight service based on a long-tenn test progrant. Plans 
call for the meal service of ISO passengers in 18 mimites with another IS 
minutes for clean-up. The airline has been testing and modifying eallcv 
equipment for the past several years as part of the program, Quick-frcczc 
techniques arc being fiirflicr developed. The airline plans to kev its in- 
flight seniee to an “international hospitality" theme and is expanding its 
bilingual requitement for in-flight personnel. About 75% o{ its flight 
serv ice personnel are now in this group. 

►Northeast Airlines has been forced to move all four-engine equipment 
flights from the LaGiiardia donrcstic tenninal to the Marine Base at the New 
York Airport because of overcrowded conditions in loading areas at the 
former terminal and lack of gate space. All (woengine flights will continue 
to operate from the LaGuardia terminal wliich means the airline is requited 
to maintain duplicate ticket counter and passcngct-.secvicc facilities for its 
New York operations. 


AVIATION WEEK, 


a, 1957 








1^0^ o i O I o I 

1 

— “ 





ELECTRO-SNAP SWITCH & MFC. COMPANY 

4232 lake street, Chicago 24, lliineis e VA6-3100 e TWX#CG-1400 






Leduc Ramjet 

By David A. Andcrton 

Argentetiil. France— Work on tlie sec- 
ond prototype Lcduc 0.22 rauijet-pow- 
ered interceptor, nearing completion 
and selicduled to fly early next year, 
faces a thrcateired cancellation bv an 
economy-imndcd I'rcncli government. 

In spite of the nia|nitude of the tech- 
nical contribution made by the rela- 
tively small Lcduc organization, plans 
arc under way to eliminate the 0.22 
along with some other promising pto- 
totyijcs from the lists of government- 
supported projects (AW Oct. 7. p. >1). 

This proposed review of the l’'rcnch 
industry is similar to the British White 
Paper of last spring, which hurried the 
British industry into the mi.ssile busi- 
ness III spite of itself. 

But in view of the often-stated 
I'rcnch military requirement for an in- 
terceptor. it seems strange to technical 
obscriers that the Lcduc work should 
be cut hack. 

Tliis second prototype 0.22 is the 
seventh in a series of man-carrying ram- 
jet-powered aircraft developed and built 
bv the firm of Rene Lcduc cf Fils. It 
is the first of tlic projects designed 
svith a milifaty requitement in mind 
although it is not yet matched to any 
specific armament system not can it 
Ik considered as a part of a weapon 
system at this stage. 

'Ihc second prototvpc is similar to 
the first 0.22 now on flight status at 
the government test center in Istres 
in the south of France- 
Sophisticated Brute 

The Lcduc 0.22 now flying is a brute 
of a machine compared to the almost 
delicate appearance of the early experi- 
mental aircraft. Tlic huge cylindrical 
fuselage, with nose spike thrust far for- 
ward, dominates the layout, lire tliin 
swept wings and tail surfaces seem 
added as afterthoughts. 

Overall length is about 57-7 ft.; 
height is about 17 ft. The wings span 
10 meters, or 52.8 ft., and arc mounted 
on the fuselage centerline. Approxi- 
mate total wing area is 255 sq. ft. Plain 
flaps and ailerons ate about 25% of 
the chord. Large fillets at the intersec- 
tion of the wing trailing edge and the 
fuselage serve to house the retracted 
landing gear. The wingtips carry stream- 
lined tanks of high fineness ratio which 
probably double as a means of getting 
the neutral axis forward and cutting 
down any tendency of the 5% wing 
surface to flutter. 
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Interceptor Project Faces Cancellation 


Tlic tail surfaces arc also disfiuguished 
by tip fairings, also probably serving 
as anti-flutter devices. Thickness of 
the tail surfaces is 5%. The horizontal 
tail is mounted just below the fuselage 
centerline with considerable aiihcdral. 
This surface is a slab tail and is powered 
by irreversible hydraulic controls de- 
veloped bv lacottct-Leduc. 

Sbmdard tricycle landing gcut is used, 
and there is a fourth vvlicel serving ns 
n tail bumper. 

Flying Powerplant 

Fsscntially the 0.22 is a flying power- 
pliiiit with lifting and control surfaces, 
a cockpit and landing gear added. Al- 
most every possible design concession 
has been made to get optimum engine 

Ihe engine begins actually at the 
sharp point of the nose spike that gcii- 
er.itcs the first bow shock wave in su- 
personic flight. This spike stretches 
far enough ahead so that at high super- 
sonic speeds the rest of the airplane 
lies completely inside the Mach cone. 
Two-thirds of the n-av along the spike 
there is a contour change for the cock- 
pit. Just forward of the inlet is a small 
annular scoop which is the boundary- 
layer bleed. 

'Hie lip of this scoop generates a 
second inclined shock wave which, over 
the design speed range of the 0-22, 
first impinges on the main cowl lip and 
then moves down-stream as spe^ in- 
creases. Inside the cowl the air slows 
further to a Mach number around 1-2 
at the minimum cross-section just 
dovvustream of the inlet. The central 
body , near the throat section, is porous 
for flow control. The normal shock 
occurs in the diverging portion of the 
crosi-sectional area and subsonic dif- 
fusion follows. 

Mounted in the center of the fuse- 
lage is a single Sneema Atar D5 turbo- 
jet engine. Its thrust is used for the 
slow-spccd portions of the 0.22 flight 
profile— takeoff, landing, cruise and ac- 
cclcmtion to ignition speed. Starting 
at its exhaust nozzle and continuing 
outward along a conical surface are the 
rings of annular burners of the ramjet 
engine. They have a maximum di- 
ameter of approximately 5-4 ft., and 
the fuselage diameter is'6.56 ft. 

The ramjet exhausts through a con- 
vergent nozzle. 

Structurol Composition 

The structure of the Leduc 0.22 
is not tiemcndouslv complicated, for 


the simple reason that almost cverv- 
tliing ill the airplane has to be capable 
of Ijcing built in the Lcduc facility. 
F'or this reason, forgings and other 
high-production components just aren’t 

Because of the desire to get maxi- 
mum engine-phis-acrodynamic perform- 
ance out of the plane, Lcduc engineers 
have not been able to get much in the 
line of off-the-shelf components. 

Tlic small wheels and bfakes didn't 
exist, ramjet engine controls hadn't 
been built anywhere in France, engine 
instrimients were for turbojets and pis- 
ton engines, not for measuring the fuel 
flows through a line that dwarfed pre- 
vious fuel conduits. So Leduc's staff 


designed, and his competent shop built, 
a cumpicte assortment of components. 

With the exception of some instru- 
incuts,, tlic tires, fittings, plugs, rivets 
and such small parts, cvetytning on 
this airplane and the ones before it has 
come out of the Leduc shops. Tliis is 
probably unique in contemporary air 
cruft design. 

Integral Stiffening 

Wings of the 0.22 are milled from 
alloy slab and integrally stiffened- Tliis 
comparatively new practice has been a 
feature of all the Lcduc cx|Krimcntil 
airplanes including the first 0.10, which 
means that Lcduc has been building 
integrally stiffened wing skins for a dcc- 
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FUEL coiiliol s)-5teni for (lie Lcduc 0.21 (left) was designed, built by firm’s technical staff. Accessory pacLage for 0.21 is at right. 


ade. several yean longer tlum most 
dsciybody else. 

'I'lic wings arc made in upper and 
lower hal\es on a huge Swiss-built La 
Rigide horizontal miller designed ac- 
cording to Lcdiic’s requirements. The 
miller is being used by Lediic on some 
subcontract work for other firms in the 
I'rcncli industry; tlic machine was 
bought for him by the I'reaicli .Air hfin- 

'llic miller is tlic pride of the l.cduc 
shop, which is not o\’er-cquippcd by 
U-S- or cs'cn h’rcnch standards. 'Hie 
shop most resembles an experimental 
shop anvwhcrc in the United States 
during the war. nictc is a small num- 
ber of competent technicians and me- 
chanics who have been in the business 
long enough to make or duplicate anv 
part by hand or with elementary tool- 
ing. there are specialist machinists who 


fabricate the high-toler.mce parts for 
engine control systems, there arc 
rii’ctcrs, welders and as-seinbly bauds. 
Parts and tools arc c'erywhcte. 

In one comer stands the gaunt .skele- 
ton of the second prototype 0.22, just 
beginning to take recognizable shape. 
Off diagonally in the other cornet is 
the cylindrical outer shell of tlic ram- 
jet engine for tlic same ship. Near it is 
a cockpit mockup and a scaled-down 
model of the airplane that was used to 
flight-test the escape system. 

Wind Tunnel 

Across the street and through a stor- 
age yard is a building which houses 
Leduc’s supersonic wind tunnel. It’s 
a suckdown type, discharging from at- 
mospheric inlet to a battery of vacuum 
bottles. 

Size of the test section is about 1 1 


ill. square; there arc fixed nozzle blocks 
for Mach numbers 1.5, 1.75, 2.0 and 
2.9. 

Three motor-driien suction pumps 
liaic the capacity to ci’acuatc the sne- 
iiiim tanks for a run every lialf-liour. 

Tc.st data includes standard force 
mcasurcmonts-lift, drag and pitching 
moment— plus pressure distributions 
and sclilicren obsenation or photog- 
raphy. 

1 saw a test run on the diffuser inlet 
at Mach 2.0; flo«' in the test section 
was I'Cry uniform and there was no in- 
dication of spurious shocklets caused by 
manufacturing errors or design inac- 
curacies. 

Tlic liome-built schlieren system pro- 
duced a rock-steady, high-quality pic- 

.As witli the Leduc airplanes, almost 
esery part of the tunnel has been de- 
signed and built bv the stiff, including 
the balance systems, manometer board 
and the schlieren. 

Lengthy Career 

Mote than 2-1 years haie separated 
Rene Leduc’s earlv studies from the 
achicsements of his current airplanes. 
Starting in the depths of a world-wide 
dqitcssion, his work has outlasted a 
war, an invasion, an occupation and its 
puppet government, postwar rcconstrac- 
tion and a subsequent inflation that has 
driven development costs in the air- 
craft business almost out of sight. 

Leduc’s first serious proposal for a 
ramjet-powered aircraft was made in 
1912, with a basic design almost identi- 
cal to the first prototype airplane flown 
years later. His preliminary studies of 
the ramjet began in 1924, with theo- 
retical analyses supplemented by tests 
made in a near-sonic airstream with a 
tiny engine. The following year Leduc 
was abfe to measure a positive thrust 
for the first time in his development 
work, but the combustion of the en- 
gine was irregular and pulsating. 

Specific studies made by Leduc in 
1925 included overall ramjet analyses, 
work on combustion and design calcula- 
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Why fear down 

when you can 


cosf^money . . . lots of it. 


Ustgn^to one user's experience with radiography 

in aircraft inspection . . . "ft ft esffmated thot so manhours 

would be required lo disassemble, visually inspect and reossembfe each of the 
main landing gear cylinders. X-roy requires only 2 manhours per landing gear 
lo perform o similor inspeefion.'" 


Proof? 


Radiography save^money . . . lots of it. 


Seventy-eight hours saved in a single inspection! 

Testimony like that underlines why a modern 
maintenance program can't afford 
to do without radiography. 

To_jmd_outJio^ Radiography (gamma or x-ray) will fit inlo 
your own operation, call in your local Picker man 

(there's probably o Picker district office near youi wnu* Kiomi, r«.T. 

see local ‘phone book) Or write or telephone us. Whin Ploini 8CI980 






speaking of 
reducing . . . 


new 



give you 
up to 

1000 scfm 
at only 
1.87 lbs.! 


SKCiriG/tTiONS 
Inlet Pressure— 3000 psi 
Rated Flow-Up to 7S Ibs/min. (1000 SCFM) 
Outlet Pressure-As required-200 to 2800 psi 
Relief Pressure-115% of Outlet Pressure 
MaKimum Leakage -Sc.c./min standard ait 
Ports- ti inch tube size 
Tempeiatuie Range — 65° to 180° F 
Overall Dimen$lon$-6.85x3.5 x 3.4 inches 
Wejght-I.87lbs. 
endurance tested for 100,000 cycles. Integral 
bleed-down feature releases outlet pressure 
when inlet pressure Is removed. 
Weston Reducers feature close control of outlet 
pressure over a wide range of inlet pressures 
and outlet flows. Performance exceeds the 
requirements of specification MIL-R-8572A (Aer.). 
Designs are presently available with flew 
capacities up to 2000 SCFM! We invite your 
solicitation with reference to specific application. 

Iiueston 

h suesiDixnr of eoao-wxRNCR corporation 



tioiis for a suic> of inlet diSuscrs. 

In 1936 he continued the theoretical 
work, extending his studies to n sonic- 
speed ramjet and caknlatiiig perforni- 
.nice of a series of diffusers in wliicU the 
cross-section varied as a function of a 
constant times the wetted area times 
the quantit)’ one minus Mach number 
squared. 

Parallel to these studies lie continued 
engine testing. 

'I’liis first phase of test work ended 
in June i936. b\' wltich time Leduc had 
achieved stable combustion and had 
completed an official test on the engine 
witnessed bv engineers of the I''rtncli 
asiatioii technical service. These tuns 
were made with an engine of 1.2 in. 
iulct diameter and 1.5 in. exit diameter. 
I'toc-streain Maeii miniber was 0.965. 
The recorded thrust was S.4 Ib. and 
the fuel consumption was measured at 
2.35 Ib./lb. thrust/hr. 

OffieidI Recognition 

The following veat tiie I'lench -\it 
Ministry ga\c Leduc the order to build 
and test his prototype aircraft, essen- 
tially appros ing the long-range program 
he had laid out for a series of steps 
leading to manned supersonic fiight 
III a militarv interceptor. Leduc was 
assigned available space in a Brcguct 
plant and moved in. 

Serious construction and test work 
on the first prototype O.IO began in 
1938. Complete model tests of the 
plane svere made in the Eiffel labora- 
tories. paralleling the detailed design of 
fuselage lines. lifting and controf sur- 
faces on the drawing boards. ,\ onc- 
fiftli scale combustion chamber was 
built and tested os’cr its expected op- 
erating range. \Ving profiles of 6.25^ 
and 12-596 were tunnel-tested at Mach 
numbers of 1.6 and 2.35. Diffuser tests 
began again in 1939 aimed at defining 
specific lines for the prototype air- 
craft. 

.About this time, Leduc and his en- 
gineers began another unusual pro- 
gram: they started development of a 
gas turbine to drive the pumps and 
accessories for the engine and airplane. 
The state of the gas turbine art at that 
time was very sketchy. The Germans, 
first to build and fiv an aircraft g-as tur- 
bine, had several months to go before 
getting into the air. Frank \^ittle in 
Kiigljiid was deep in development test- 
ing and proof of his designs. In Italv. 
Campini was working toward a 19-FO 
flight date of a rudimentarv ducted-fan 
engine. 

That, plus the experience of build- 
ers of large heavy gas turbines for sta- 
tionary powerplants, was about it. 
Leduc dove into this problem and in 
1940 had his gas turbine running and 
driving accessories. 

The six weeks’ war caught Leduc 
with completed engine, combustion 


RELIABLE CONTROL INSTRUMENTS 
AND COMPLETE SYSTEMS — 

. . . Daystrom Instrument Can Supply Both / 



AVIATION WEEK, Nc 








Excellence in Elecironict 


To the latest infrared sensing devices, evert ice is half 

Transparent to a wider range of infrared frequencies than any other IR 

housing or lens, new Raytheon silicon optics allow even the faint radiations 

from subzero objects to reach detectors- Formerly, objects had to be 

500° F. or hotter for detection at equal ranges. The new silicon optics 

improve detector performance, permit them to locate targets 

at greater distances in total darkness! 

This latest development typifies creative engineering at Raytheon- 
constant exploration and experimentation to achieve components 
and products of utmost efficiency and reliability. 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 


chamber and gas turbine and no par- 
ticular desire to liand them over to the 
invading forces. W'ith a few of his staff, 
Lcduc tocjk off for i'oulouse, taking his 
iiiifinislicd hardware, drawings and 
technical data with him. 

He might not hat e gotten away with 
It. Iiad the Germans been impressed 
with the caliber of his work. But post- 
war interviews with some of the pro- 
pulsion specialists in Germany showed 
that thev knew of Lcduc and his ef- 
forts. but considered him crazy and 
his work of no value. 

Work Continues 

Leduc kept after the Vichy govern- 
ment during the occupation and suc- 
ceeded in getting a green light from 
them in 19-1? to continue work- But his 
plant was bombed in 19-14 and critical 
jsortions of the work were destroyed. 

In August that year he started again 
on the 0.10 and completed the airplane 
the following year in a freer atmospnere. 
I’rcliminars ground checks took mote 
tunc, so that the airplane did not get 
into the air until ]94t). Since its onlv 
engine was tlic ramjet, which was inef- 
fective until a moderate speed had been 
readied, Lcduc decided to air-launch 
the plane from a trusswork structure: on 
top of a Languedoc four-engined trans- 
port designed before the war by Mar- 
cel Bloch (now Dassault) and ordered 
into production in 1941 by Vichy for 
file Gcrinans- 

h'light tests began in November 
1946, first captive on the Languedoc 
and later with the 0.10 cast off as a 
glider during a shallow dive of tlic car- 
rier plane. Many fliglits proved the sep- 
aration svstem and the controllability 
and flight par.imctcrs of the Lcduc 
(.raft. 

First Flight 

■nicn on April 21. 1949, Jean Gon- 
ord climbed the ladder from the 
Languedoc wing to flic tiny circular 
cockpit entrance of the Lcduc 0.10 and 
squeezed in. The four piston engines of 
the carrier bellowed and the composite 
craft lurched from its liardstand to flic 

At IJ.OOO ft., Col- Perrin, now on 
the Leduc staff, dropped the nose of 
the Languedoc below tlic horizon and 
began the shallow dive for separation. 
Gonord in the 0.10 talked to Perrin, 
told him he svas ready to light tlic en- 
gine and cut loose. 

Above the Languedoc, the huge ram- 
jet engine came to life with a roar, its 
bright yellow flame tinting the metal- 
lic surfaces of tlie earlier. The roar was 
steady, the flame short, the airspeed 
right. 

Perrin and Gonord checked instru- 
ments once mote, spoke briefly over 
llie radio link between the planes, 
“Allczl”; the planes separated, the 0.10 
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Western Pneumatic 
^(i Tube Company’s 

thin-wall metallic tubing, 
made in wall thicknesses 
from .002“ to .050" and diameters 
from OD to S' OD, meets 
rigid specifications of major aircraft 
manujacturers. Send for 
booklet giving details of product. 
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military . . . 

Air superiority fighters. 

Anti-submarine aircraft. 

Early-warning aircraft. 

Ali-weather rescue and utility amphibians. 
Transonic jet trainers. 

Passenger and cargo air transports. 

Guided missiles and advanced weapons systems. 
Nuclear research. 

Application of hydrofoils to air and surface craft. 
Higher-performance observation aircraft. 


nonmilitary. . . 

Executive air transports. 

Agricultural and utility aircraft. 

Aerobilt truck bodies and trailers. 
Aluminum canoes, dinghies and runabouts. 
Airborne and general cargo containers. 


in short, 27 years of . . . 

GRUMMAN 
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lifting and the Languedoc dropping 
like a stone. 

Conord pulled up and avvay to the 
left, with the engine a steady blast be- 
hind him. On this first flight he took it 
easy, turning on one sot of burners 
after another and accelerating to 450 
inph. Nine minutes later he wheeled 
the 0.10 around into a glide and te- 
turned silently to base. 

On later flights with the same plane, 
Gonord reached 36,000 ft-, touching 
Mach 0,84 in the climb at 26.000 ft. 
His rate-of-climb indicator was still 
showing 40 meters per second, which 
converts to just under 7,900 ft./min. 
Fuel consumption was 3.25 Ib./lb. 
thrust/hr. at Mach 0.84. 

'I1iis was about the maximum per- 
formance of the first prototv-pc. 

Next Prototypes 

Tire first two protohpe 0-10 aircraft, 
which were essentially identical ex- 
ternally and intcmallv, were followed 
b>- the Leduc 0.16. This was basically 
the same as the 0.10 twins, but a pair 
of Turbomeca Marborc 1 turbojets were 
fitted at the wingtips by request of tire 

These were used during the flight 
test program, but later abandoned and 
replaced by tiptanks. TItis rersion rras 
cleared for flight earlv in 1951. 

Construction of 3 pair of 0.21 proto- 
types was Leduc's next project. These 
were larger aircraft; their engine diam- 
eters were 4.75 ft. conrpared to the 
3-ft. figure of the 0.10, Tire first proto- 
type, finished at tire beginning of 1953, 
begmr its captir'C flight tests in May 


lhat rear. The faithful Languedoc was 
still the carrier. 

First free flight of the 0.21 took place 
on Aug. 7. 1953- The second proto- 
type 0.21 flew under its owm power 
tire following March 1 . 

During this series of flight tests. 
Leduc test pilot Iran Littolff recorded 
speeds of Maclr 0.91 and a maximunr 
altitude of 46,000 ft. The climb per- 
formance of the aircraft WTis astound- 
rng. The sea-lerel rate was estinrated at 

40.000 fprn., and a measured figure at a 
test altitrrde of 16.400 ft. showed the 
plane to be climbing at 15,700 fpm. 
Estimated ceiling of the plane rrirs 

65.000 ft. 

Air Ministry Support 

The French Air Ministry has sup- 
ported Leduc’s work in what is prob- 
ably the longest single airplane devel- 
opment program in history. Barring a 
brief liiatus during tlie occupation, de- 
velopment funds have continually been 
forthcoming for the Leduc effort. 


T2V, WV-2 Cutbacks 

Washington— Immediate reduction of 
300-400 Lockheed Aircraft Corp. cm- 
ploves will result from cutbacks in pro- 
duction of T2V-1 and 1V\'-2 aircraft 
ordered by Navy. 

Cutbacks will reduce Navv spending 
by S21 milliun in Fiscal 1958. They 
eliminate 15 WV-2 radar earh warning 
aircraft due for delivery next' year and 
100 T2V-1 SeaStar jet trainers. 81 of 
which were to be delivered this year. 


Nobody can deny this is a long-term 
project; but some observers have ques- 
tioned wliether or not it lias been too 
long a term. They cite the fact that 
France has now several airplanes flying 
with Mach 2 potential and that Le- 
duc has therefore lost the technical lead 
he obviously had. 

The answer to this criticism lies in 
the ramjet powerplant itself. Light in 
weight, producing enormous thrusts for 
low drag, and capable of operating on 
a variety of fuels from low-grade oils 
to exotic chemically synthesized pro- 
pellants. the ramjet engine furnishes a 

E owerplant of extreme versatility. It 
as one major drawback: it has to be 
boosted to some speed sufficient to 
light off. It produces no static thnist. 
cannot be used for takeoff in a con- 
I'Cntional manner. 

Booster Problem Solved 
But combined with an internal tur- 
bojet. tlic ramjet takes on new life. 
Thrust-weight ratios arc still very fa- 
vorable, and the booster problem is 
solved. Furthermore, the fuel consump- 
tion of the combination still slioivs 
advantages over a rocket-powered craft 
of comparable weight or cost or com- 
plexity. This spells range, or loiter time. 

Tlicsc factors all add up to one gen- 
eralization; the ramjet-turbojet com- 
bination is an excellent powerplant for 
an interceptor. 

France’s obvious defense need is an 
interceptor. Current indications (AM' 
Oct. 7, p. 31) are that the need will be 
solved first with the Dassault Mirage 3. 
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On the J-79 Engine for the Fast, New F-104, 
Aeroquip 601 Lightweight Engine Hose 


SAVES WEIGHT Aeroquip 60) Lightweight Engine Hose 

offers weight sovings ol 44% in the — 10 size, compared to standard 
MIL-H~8794 hose. Other sizes are similarly lighter. The resullont 
weight savings contribute to higher performance ond speed required 
for today's— ond future— aircroft. 

SAVES SPACE Aeroquip 601 Lightweight Engine Hose is highly 
flexible, permitting smaller bend radii In highly confined spaces. For 
example, the — 3 size has a minimum bend rodlus of \V‘", 42% 
smaller than comparoble MIL-H-8794 hose. This extraordinary flexi- 


Get full technical information on the weight and 
space saving performance of Aeroquip 601 Light- 
weight Engine Hose ond other high performonce 
Aeroquip Hose lines with Reusoble Fittings. Write 
today for oircraft catalog 102, 



V 


i^eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROOUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 

M ttEPI!ESENrxri»ES IN PRINCfPAl CI7IES IN U.S.A. ANSI ASBOAO-AEIiOglllP PRODUCTS ARE FUILT PROTECTED ST PATENTS IN U.S A. AND ABROAD 



.1 dcita-wiiigcd plane Mitli a ponerplant 
combining a large turbojet with after- 
buniing imis ii smaller liquid rocket en- 
gine. 

N'e.vt step ill the solution could be 
an advanced Slid .■\viation Trident 
(,\\V Oct. 7. p. 31). Or the next step 
could be a weapoiiizcd Leduc 0.22. 
Or it could be a missile, although even 
the nuist biased proponciits of pilotless 
aircraft arc beginning to back off on 
at aikiiiilitv dates n( npcrational weapons. 


Long vears ago, the ITcncIi Air Min- 
istry technical experts recognized the 
future potential of I.cduc’s ideas. Their 
continued backing has been the icsult 
of engineering respect, not political 
pork-barreling- Tlicv’ saw then the pos- 
sibilities of manned flight intcrccptots 
with climb speeds above Mach 2. After 
Ihe w-ar. in the long-needed axing of 
projccls. Leduc's work was spared for 
technical reasons. It has survived until 
todav solcU on that basis. 


Increased Magnesium Use Forecast 


New York— Magnesium's relatively 
high heat transfer characteristics and 
ease of manufacture will make it com- 
pctitis'C for an increasing luimbct of 
aircraft and missile parts despite the 
higher temperatures of supersonic flight, 
according to speakers at tlie Magnesium 
.\s5ociation's annual comention here. 

N'alue of high heat transfer rate lias 
made it more attractive for Marquardt 
Aircraft Co., Van Xms. Calif., to use 
nia|ncsium alloys covered with heat 
resistant paints for their Bomarc ramjet 
inlets than some of the stainless steels. 
k spokesman for Marquardt told Avi.v 
TiON Week that it may be possible to 
use magnesium alloys even for exten- 
sions of the Bomarc which Boeing is 
said to be planning, such as Much 4.0 
boinbcr-carried missiles and even ICBM 
interceptors. Skin temperatures in these 
.ipplications will near 900F. 

According to another materials engi- 
neer at the meeting, steel coiiductiviti' 


is ton low- to carry away its own heat, 
if the part is of a certain size, while 
magnesium with suitable surface pro- 
tection can rcadilv he cooled from the 
inside. 

,\ paper by John II. Rizlcy and Rob- 
ert K. Mihalco. two Convair engineers, 
warned the cemferente, liowcsct. that 
unless magnesium developments ace 
able to keep pace with progress in other 
materials, the slight advantage which 
magnesium alloys now hold on a 
strength-to-weight and stiffness ratio 
basis in the 300-700F range may be lost. 
•4t present, magnesium is most attrac- 
tive for parts such as electronic chassis 
which must be both light and able to 
earn' heat awav. according to these cn- 
gincets- 

Rccent manufacturing developments 
which make magnesium attractiic dis- 
cussed at the meeting were; 

• New 13,200 ton Gcnnan-built extru- 
sion press now being operated bv the 



EQUALS YEARS 


OF NORMAL WEAR 

Put your product's label on a piece 
of the material of which the prod- 
uct is made and dip it into boiling 
water. ChEuices are that wiUi time, 
the adhesive or the lettering will 
deteriorate, losing its effectiveness 
and sales appeal for your product. 
Notso with a patented Metal-Cal. 

Metal-Cais resist even the 
accelerated heat and humidity of 
many years, as shown with the 
scald test above. This is because 
Metal-Cals are made of .003' ano- 
dized, dyed and etched aluminum 
foil. 

Colors stay fast because they 
are etched right into the alumi- 
num. Metal-Cal resists salt spray, 
weathering and abrasion too. 

Find out today what Metal-Cal 
can do for your product. 


TVy the scald test today. See if your 
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unharmed by jet engine ambients 

At temperatures that melt organic rubber or freeze it 
solid, parts made of Silastic keep right on operating. 

For resistancs t# (bcIs, oils ind That’s because Silastic, the Dow Corning silicone rubber, 
solunts, specify Silastic LS retains its resiliency and strength from — 130 to 500 F 
. . . 600 F for intermittent exposures. Unharmed by mois- 
ture, weather or ozone. Silastic also offers exceptionally 
Get latest data on Silastic. Hail coupon today compression set. Fabricated by leading rubber com- 

panies in shapes and sizes to lit your needs. 



Typical Properties of Silastic for Hose, Ducts and Tubing 

• Tmiperalurc range, °F -130 to 500 

• CorroMon h'on-rarrosivc lo niclal 

• Prc.oure range Low pressure 




If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning corporation 

MIDLAtMO. rvllCHIOAN 


Dow Cilcmiciil Co. at Madison, III. 
Dow MVS tlic)- arc able to use as large 
as 2.500-lb. ingots to produce mag- 
nesium extrusions up to 95 ft. long or 
18 in. diameter. When used in missile 
and aircraft wings and bodies, these ex- 
trusions will reduce both the finish ma- 
chining time and the structure weight. 

• Precision casting of magnesium by 
firnjs like the Osbtiiik Corp., Los Ange- 
les, was claimed bv L. II. McCrccrv of 
Chance-Vouglit Aircraft, Inc., Dallas, 
Tex., to har e sas'cd liis company at least 
55.500 per missile wlicn used on an 
outer wing panel. 

• Pressed forging at McDonnell Air- 
craft Co.. St. Louis. Mo., which con- 
sists of placing a heated prc-triinmcd 
blank into one-half of a 650-850F heated 
mating die, bringing down the other 
die half, and then applying sufficient 
pressure to make the metal flow. Magne- 
sium and aluminum can be pressed. 
Piessure is inversely proportional to neb 
thickness with minimum webs requir- 
ing -10 tons'sq. in. compared to 20 
tons/sq. in. for average forgings. 

One distinct advantage of the pressed 
forging technique is that no draft allow- 
ances need be made and McDonnell 
lias been able to make 3-in.-high ribs 
as thin as 0.090 in. 

Other production techniques dis- 
cussed at tlic meeting were chemical 
milling, large forging presses and dip 
brazing and high-rate maebinings, 



Material Simplifies 
Electrical Products 


Wcstingliouse Electric Corp. has de- 
\clopcd a nesv type of cube-oriented 
magnetic core material svhich can be 
magnetized in four directions, freeing 
electrical equipment designers from the 
necessity or building core laminations 
up from many separate punchings, 
with the resultant heavier parts and flux 
loss across the [oints. As the etched 
magnification illustrates, the cube- 
oriented crystals ate lined up in the 
same direction. Tlicreforc all their axes 
of easy magnetization coincide. 


Civilian Test Pilots Form Flight Council 


Civilian test pilots at the Ait Force 
Missile Development Center, Hollo- 
man Air Force Ba.sc, N, M., have 
fonned a test pilots council for the pur- 
pose of achies'ing and mainbiiniiie 
sound and effective procedures for both 
flight safets and flight tests. The coun- 
cil is currently supporting a flying safety 
program initiated by Gen, L, 1. Das'is, 
commander of the missile development 

Membership includes engineering 
and experimental test pilots from 


Hughes Aircraft Co, Convair, Bell Air- 
craft Corp., Douglas Aircraft Co.. Good- 
year Aircraft Corp., McDonnell rVircraft 
Corp., Lockheed Aircraft Corp. and 
Northrop Aircraft, Inc. 

Officers of the test |)ilots council arc; 
John !•'. Brumfield, Northrop, chair- 
man; William Mablc, Bell, secretary; 
Ras'mond Hunt, McDonnell, treasurer; 
Richard Kutchiiis, Lockheed, vice chair- 
man; Dean Mitchell, Goodyear, assist- 
ant secretary, and Roger Oglesbce. 
Lockheed, assistant treasurer, 



On the Pan American new DC-7C’s, the “Super Sevens”, from 
passengers to pilots, Aerotherm seats make the fiight more 
relaxing. The DC-7C is designed to fly non-stop across the 
widest ocean and its passengers find even more enjoyment in 
uaing the individual fold-away Aerotable for reading, writing 
or a game of cards . . . and meals. Aerotherm pioneered this 
integral table. It opens for use at the touch of a button and 
just as easily folds back out of the way. 

Offer your passengers the best . . . seats by Aerotherm. They 
are designed for safety, comfort, utility and beauty. Contact 
our Project Engineers, The Thermix Corporation. 

Proi.c. Engine... THE THERMIX CORPORATION Cr.en.lch, Conn. 

THERMIX CAUFORNIA, INC., 5333 S.pulv.ds Elyd.. Culver Oty, CoHf. 

Conodlon Aaillo'e.i T. C CKOWH, ITD„ Monlreol 6. Quebec 

T°h‘'e r A EROTHERM CORPORATION 
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Crew: pilot and GPL 


Today, military fliers in planes equipped with 
GPL auto-navigators, have another “man” on board 
— guiding the plane with pinpoint precision, working 
automatically, continuously, without fatigue. 

These GPL self-contained auto-navigation sys- 
tems— developed in conjunction with the Air Force 
(WADC) — instantaneously display Ground Speed 
and Drift Angle, Wind Speed and Direction, Longi- 
tude and Latitude, Shortest Course-to-Destination, 
Steering Signal to Pilot (or autopilot). 


The benefits of GPL airborne auto-navigators 
extend to every area of flight. Their vast potential 
has just begun to be explored. 


GfNEftAL PRECISION UBORATORY INCORPORATED, Pleasantville. N. Y. 




ENGINEERS - GCL 


Canadians Study ICBM Exit, Re-Entry 


Montreal, Canada— Intercontinental 
ballistic missile exit and le-cntry piob- 
luns, and design details of higher per- 
formance turbojets, were among the 
subjects covered at a joint Canadian 
Aeronautical Institute and Institute of 
Aeronautical Sciences meeting held re- 
cently at Montreal, Canada. 

Gap between ICBM performance and 
development test equipment was de- 
scribed by G. V. Bull, K. R. Enkenhus 
and G. ll. Tidy of the Canadian Anna 
ment Rescaicli and Deiclopmenf Es- 
tablisinncnt (GARDE). In enumerating 
present methods for ground simulation 
of ICBM flights, the authors described 
tlicir work witli the GARDE acro-ballis- 
tic range, showing Irow this could be 
used for problems such as stage separa- 
tion during ICBM boost out of the 

In t^c GARDE design a light gas gun 
using a hydrogen-oxygen mixture and 
with hydrogen as the svorking fluid is 
used to launch i in. diameter modeb 
into an esacuated range. A dump cham- 
ber is used to trap the heated hydrogen 
gas following the projectile and to duct 
it outside tlic laboratory. The range is 
2 ft. in diameter and 60 ft. long. It 
is instrumented with two-dimensional 
sprk photographic stations to measure 
the trajectory. 

Gas Controlled 

Gas inside the range can be con- 
Irollcd in pressure, temperature and 
content. 

Although the firing range is readily 
calibrated, the authors said that obscr- 
'•ation and measuring problems arc ex- 
tremely difficult. Nuircover, the types 
of models are limited by the large 
launching loads. Models in tire order 
of a few grams can be launclied at veloc- 
ities up to 20,000 ft, /sec. (about Mach 
20), but hca' v models (weighing in the 
order of a few pounds) can only be 
fired at Macli numbers as liigh as 10 
by using a heavy gas atmosphere such 

Summing up tire present lack of fully 
developed ICBM test methods, the 
authors concluded that current ICBM 
aero-ballistic problem.^ will continue to 
be mainly solved by expensive test firing 
techniques. 

Concrete suggestions for designers of 
efficient engines with higli specific 
thrust, low frontal area, were offered 
by two National Advisory Committee 
for Aeronautics researchers and an engi- 
neer from Orenda Engines, Ltd., Can- 
ada. Future turbojets, according to 
tliese authorities, may well contain the 
following: 

• TraDsonic compressors. 


• High flow combustors. 

• High workload turbines. 

W. H. Robbins and H. \V. Plohr 
of the Lewis Flight Propulsion Labora- 
tory, Cleveland, O., said NACA has 
tun a transonic compressor which 
achieved 1.48 pressure ratio pet stage 
witli a mass flow of 30 lb./sec,/sq. ft. 
and a peak efficiency of 0.9 Relative 
Mach number at the blade tips was 
1.1. This, they said, was an airflow 
increase of 20% over that for con- 
ventional subsonic compressors or, in 
otlicr words, one transonic compressor 
stage could do the work of two con- 
ventional subsonic compressor stages. 

lire transonic compressor represents 
a major advance in the compressor 
field, according to NACA, as it will 
enable the designer to increase the 


airflow capacity and stage pressure ratio 
simultaneously without sacrificing citlicr 
efficiency or range. The majority of 
transonic blading employed by N.ACA 
was selected from a family of doublc- 
circular-arc airfoils. The high Mach 
blading differed from conventional air- 
foils in tliat the leading edge of tlic 
blade is thin and tlic position of maxi- 
mum tliickncss is sliifted toward tlic 
trailing edge. 

Ramjet Approach Used 

Use of ramjet combustion techniques 
now giving inlet flow velocities up to 
200-400 ft./sec. was predicted for 
turbojets by F. D. M, Williams. 
Orenda Engines, Ltd, In ramjet-type 
combustors, primary zones will offer 
less obstruction to tlic airflow, stabili- 
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Sinks Style "E" Dynaprecipitor 
Water Wash Spray Booth 


Built for easy moinlenanee 
Manifold and from water curtain 
come out in seconds— without 
tools! Simplifies clcan-up of man- 
ifold, upper wash chamber, rear 
water curtain and rear exhaust 
chamber. Hinged water curtain 
permits skimming of entire collect- 
ing pan without dismantling booth! 
Built for low maintenance 
Curved wash chamber surfaces 
prevent paint build-up. Complete 
water circulation system has no 


dead ends to accumulate sediment, 

New design shortens depth of wash 
unit. Never before a booth with 
such maintenance ease. 

Ask your Binks jobber 
or industrial distribu- 
tor for a copy of Bul- 
letin DUE. or write 
direct to the address 



Op*n to a. 

shout our spray pointing sehooi 
U...NO TUITION. ,.cev«ri oil phoset 


Binks 

svenyr///M6 foj? 



sPFFy pp//vrm 

1 Sinks Manufaclurin 9 Company 

tEPIESENTATIVES IN PEINClPAl U.S 

.A CANADIAN CriES • SEE YOUR ClASSV 

FIEO DmECTORY 


a^ifioii will be done in tlic wake of 
guHci-Kpc bluff bodies and a more 
discreet tvpc of piloting will bo used, 
Williams'said. 

Problems Will Irtcrease 

Structural problems of designing 
combustors for supersonic turbojets will 
increase niimy-fold because not onlv 
will compressor delisery air be over 
I.OOOF imd make the cooling of tlic 
sheet metal parts difficult, hut the 
demands tor liglit overall engine weiglit 
will (as lias been already esidcnccd 
tin Cirenda’s Iroquois) demand that 
the engine emelope be a continuous 
monocoque structure. 

Tliis will make it impossible to con- 
tinue tlic easy aceessibilits' of present 
combustor systems ivlicre the cans can 
often bo temosed from the engine in 
a few ininiites. Ilic combustion svs- 
tems for tlicsc adsMneed engines will 
have to be able to operate rcliablv 
for 25-50 hr. right at the outset of 
the engine test dcsclopment program. 
\^’illiam5 said. The usual fixes to the 
combustors during development will 
be out of tile question and for tliis 
and other reasons the combustion sys- 
tem will liave to be tackled more 
.seriously in the early pliascs of a new 

Turbine Work 

Conventional turbine design tccli- 
niqvics, according to Robbins and 
Plohr of N.\C.A. result in severe pen- 
alties in cfSciencv under the high work- 
output conditions required for super- 
sonic turbojets. 

However, these losses can be mini- 
mized by careful attention to the aero- 
ditimnic loading on the turbine blade 
and the turbine can be '‘forced’’ to 
even iiiglicr outputs without efficiency 

liAC.-\ li.is re designed turbine blades 
to avoid tlid usual extreme vclocitv 
peak over tlic suction surface when 
tile blade is being overloaded. Tlicv 
have found that with new velocity 
distribub'on they hase been able to 
design turbines apparently suitable for 
driving transonic compressors. 

Focke-Wulfe Flight Tests 
Licen.se-Built Piaggio P-149 

Focke-\\'nlfe, Bremen, is carrying out 
trial flights of its first Piaggio P-H9 
built under license. 

German Defense ^^inistrv has or- 
dered a total of 190 of this type from 
Fockc-^Vulfe to be delivered within 
the nc.xt four veats. Price per plane 
is between S25.000 and S28.000. 

Piaggio is flic first of three foreign 
|jhmes being liuilt under license for the 
German Air Force to teach completion. 
The others arc the Noratlas and the 
Fouga-Magistcr, 
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SIRAIO-IHERM are RELIABLE 

Today’s and tomorrow's aircraft and missiles are being 
designed to fly higher and faster than ever before. As a 
consequence, vital termination points are being subjected 
to increasingly higher and more critical temperatures. 
A-MP SiUIO-MIIM Terminals and Connectors provide: 

• reliable electrical and mechanical performance at con- 
tinous temperatures up to 1200® F — cyclic to 2000° F 

• accomodation for nickel, manganese-nickel, iron or 
nichrome wires^solid or stranded 

• full circumferential support for Inherently fragile high 
temperature wire Insulation 






Members of the BOHANAN force ejection team are shown studying a component of a new BOHANAN force ejection system. 


BOHANAN, .f/f/ 


first in force ejection 



McDonnell 101-B ejecting the latest in atomic special 
weapons using BOHANAN force ejection system. 


WEAPONS SYSTEMS In tomorrow’s supersonic 
aircraft and missiles require accurate adaptable 
and easily adjusted force ejection systems to guar- 
antee delivery of weapons or separation of any 
stores. Ejection performance and reliability must 
be positive to suit all conditions of mach numbers, 
altitude and attitude of the aircraft or missile. 
Bohanan Manufacturing Co. has pioneered the 
development and manufacture of force ejection 
systems. 




LOCKHEED 104-A delivering atomic punch with the latest 
BOHANAN force ejection system. 





NORTHROP SM-62 SNARK involves 3 unique force ejec- 
tion and separation systems as supplied by BOHANAN. 

BOHANAN MANUFACTURING CO. 2125 STONER AVENUE • LOS ANGELES 25, CALIF. • BRADSHAW 2-5421 
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Coolant/Dielectric for air-borne electronic equipment . . . 
usable from -65°F to 400°F: Monsanto’s OS-45 


If you arc iniiuaturiziiitf 
equipiBioiit and need a coolant that 

• is puiupalde from to 400*1' 

• is an excellent heat-transfer 

• has surprisingly good dielectric 

yoti'l! find US-45 tailored to yonr 
nec-ds. 

Monsanto’s OS-45 is a (‘oolant di- 
electric that meets the moat settre 
pridileins presented in "lilaek box- 
inc" elect runic ei|Uipinciil forlcxlny’s 
silixTsonic planes and tuinomnv's 
missiles. It has an excellent .service 
life and rcinuins puaipable over tlie 
extnane lemixTalure range uf 
lo400'R 

72 


A silicate c.stcr, Monsanto’s OS-1.5 
is safe to use and is compatible with 
iiiost inat(?ria!» used in electronic 

TO IIKI.P YOU consider the pos- 


sible ascs of this new coolant di- 
electric in minialurizutkm, \vc will 
l>e glad to send vou Technical Riille- 
tin 0-12.1, 'Write, wire or mail cou- 


MONSANTO PIONEERS NEW FLUIDS FOB THE MISSILE AGE 

OS-45.- Rcb. U. S. Pal. OS- 



NACA Studies Ways to Soften Jet Noise 


By }. S. Bulz, Ji. 

Cleveland, Ohio— Three Ixisic 8p- 
proadies to bringing turbojet noise 
(town to piston-engine levels arc being 
investigated by the National Advisory 
Committee for Aeronautics at the Lewis 
night Propulsion Laboratory here. 
Considerable progress is reported even 
though no definite solution has been 
leached and each noise reduction 
method has its disadvantages. 

The general areas of study ate: 

• Mechanical suppressors (various noz- 
zle shapes, etc.). 

• Engine design, 

• Climb procedures. 

This N.5CA work is devoted solely 
to decreasing noise during takeoff and 
much of if in\ ol\ es the study and exten- 
sion of ideas originating svith sarious 
manufacturers and research groups here 
and abroad. 

Main Drawback 

Many types of mccliaoical supressors 
have been tried and their main draw- 
back has been that they rednee engine 
thrust while cnftiiig noise. To tlic air- 
lines this could mean a resenue loss 
flirough reduced passenger loads. 

However, the NACA lias a nozzle- 
ejector combination that reduces noise 
to the required level without the cus- 
tomary tlirast losses. 'Hie only draw- 
Ixiek of this installation is that tiic ejec- 
tor M ill increase the drag of the aircraft 
and cut its range down. 

The M'hole project is in the experi- 
mental stage and efforts arc non- being 
made to make tlic ejector both retract- 
able and light. 

Current stud;' of this nozzic-cjcctor 
has given the N.5CA considerable hope 

tiiat a M-orkablc answer to the noise sitn- 
:,tion will be reached thtougli a rcla- 
tiicly simple mechanical dcsicc. Much 




TAKEOFF and climbing procedures cs^cially tailored for each airport and its simoiinding 
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The Role of 

PRODUCT ENGINEERING 

in Systems Work 

It has become characteristic of modem weapons systems 
that they are required to operate under severe environ- 
mental conditions, as well as to meet stringent weight and 
space limitations. Moreover, the complexity of many of 
these systems poses additional difficult reliability prob- 
lems. while at the same time the increasingly critical 
consequences that depend on the proper functioning of 
the typical system logically call for a higher degree of 
reliability than previously achieved. The same is true of 
certain electronic systems for industrial applications, 
such as the Ramo- Wooldridge digital control computer, 
some of whose design features are shown above. 

Meeting all of these requirements is in large part the 
responsibility of product engineering. Generally speak- 


ing, product engineering starts with a system or sub- 
system at the breadboard stage and transforms it into 
the final product, which in addition to meeting all of 
the requirements previously staled, must be practical to 
manufacture and to maintain. Such creative produciia- 
ing requires the development of ingenious mechanical 
design features, a thorough knowledge of circuit design 
and component reliability, and a broad familiarity with 
materials and manufacturing processes. 

At Ramo-Wooldridge, the product engineer is tin 
essential member of the research and development team 
which has the full responsibility for creating new sys- 
tems, from the initial theoretical studies on into the 
manufacturing stage. Engineers experienced in product 
engineering are invited to explore the variety of open- 
ings which exist at Ramo-Wooldridge in such fields as 
airborne electronic and control systems, communica- 
tions and navigation systems, digital computers and 
control systems, and electronic instrumentation and test 
equipment. 


The Ramo-Wooldridge Corporation 


work still rcin.iiiis before tliis piacticdl 
device is achiev ed. 

These mceliaiiiwl suppressors arc de- 
signed to allcv iate tlie two conditions in 
tlic liigli velocity exhaust of a jet engine 
vvliich ate the |)riinarv e-auscs of its 
noise. I'irst arc the turbulent eddies 
vvhicii arc created as the high speed ex- 
haust mixes with tlic low speed outside 
air. Tlicse eddies produce fluctuating 
pressures which radiate sound waves. 

llie second major source of noise is 
the shear ,it the edge of the jet blast 
which results from the steady cotnp(> 
nent.s of the exliaust velocity. This 
velocitv shear greatly amplifies the 
acoustic output of the turbulent eddies 
in the jet hlavt. 

Suppressor Method 

Mechanical suppressors all attempt to 
reduce the intensity of tliesc two noise 

• Increasing downstream mixing of the 
jet to attcmiate the strength of the 
eddies. 

■ Increasing contact area of the jet blast 
witlr the outside air to reduce velocity 

Mam nozzle shapes liavc been 
sludied. One is the "organ pipe” type 
wliich passes the engine exhaust 
ihrough a miniber of small pipes. An- 
otltcr nozzle uses deeply folded con- 
volutions or corrugations to spread the 
exhaust. I’arallcl slots have also been 
tried on nozzles. 

All of these tyjKs can produ« tlic 
inquired jet noise reduction of 15 
decibels to bring a four jet transport 
]:assing directly overhead at 100 ft. 
V ith full power to the noise level of a 
plane svith four piston engines under 
ihc same conditions. 

They are all faced with the srime 
serious disadranhigc however; they 
build lip back |)rcssurc on the engine 

,ind slow its exliaust velueitv. e.insing a 
thrust toss. 

Ejector Reduces Loss 

Tills back pressure and tlirust luss 
can be eliminated vvhilc achieving the 
required sound reduction by surround- 
ing a cornigatcd nozzle n ith an ejector, 
according to the N.-kCA. The ejector is 
a form of jet pump. Iligli velocity en- 
gine exliaust air passing through tlic 
ejector pulls low speed secondary air 
around the jet blast, l lris reduces pres- 
sure in the jet stream and gives the 
velocity shear gradient surrounding it 
1. more gradual characler. As men- 
tioned previously, tliis promising unit 
is being dcvclopicd further to decrease 
its weight and the drag of flic ejector, 

.Anoflier basic approach to the noise 
problem is a change in turbojet design 
so that engine exliaust velocities could 
be efficiently reduced. Lowered jet 
velocities would have added benefits 
because the engine would run cooler, 


LAND-AIR ENGINE 

/off tAMHUHAHCi iOSlS 

improved FU6HT SAFETY with engine 
ignition and vibration analysis — 



The. Land-Air Engine Ana- 
lyzer is designed to be compact 
and to afford every possible con- 
venience for the operator. All 
controls have been brought tt> 
gether into a single compact 
package. This means that the 
operator never is required to 
t^e his eyes or hands off the 
instrument for a single instant 
during an actual analysis 
operation. 

The airborne model can be lo- 
cated on the flight deck of an 
aircraft while the ground porta- 
ble model can be used in nor- 
mally lighted laboratories, test 
cells, or on aprons. 


INFLIGHT 136 

AIRBORNE ENGINE ANALYZER 

for use with high or low 
tension ignition systems 



The Engine Analyzer provides 
rapid and accurate inspection 
of engine ignition and mechan- 
ical malfunctions during flight 
or in preliminary examination 
on the ground. This means 
longer life for engines and con- 
tributes to flight safety. 
Simplicity of design, compact- 
ness, lightweight, easy-mainte- 
nance, easy to install and rug- 
gedness are all features of this 
specialty engineered analyzer 
that has a minimum of parts 
producing a maximum of 
efficiency. 


LAND-AIR Inc.: 


Generof Specificoffons; 

Power Requiremenis— IIS Volt A. C. 

400 cycle, sinsle phase. 

Power Requirements (total) — 250 
Total Volum^Lere^lhsn 0.7 Ca Ft 
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Army Evaluates Armed Helicopter Units 


Ft. Rucker, Ala.-Kxpctimciital ex- 
ercises witli iiniied helicopters lierc at 
the -Amiy -Asiation Center will be re- 
viewed soon to establish tactical doc- 
trine and crmipnient rcquircmeiitj for 
operational miii| cavalr\' units. 

Tlicsc proposed helicopter units will 
be self<ontaincd and able to support 
thcinsches for three or four days in 


the bold with their own inaiotciiancc. 
resupply and cracuation of battle 
casualties. 

Their function will be to provide; 

• Close reconnaissance over « ide areas 
se|>arating major units on an .itomic 
battlefield. 

• \ means of r.ipidh mounting strong 
infantn' attacks against enemy troop 


concentrations, supply and maintenance 
groiips that reconnaissance shows to 

I'u accomplish this mission, flying 
caralt)' nnits will have rccoirnaissance 
elements equipped with small two-man 
helicopters, troop carrier groups with 
much larger eqnipinont. weapon sec- 
tions of large lielicoptcts with their 
whole payloitd dcsoted to missile and 
machine gun arrnamait. and resunph 
and esacuation groups of large heli- 
copters. 

Patrol Function 

Initial tactical procedure of a flying 
cavalrv unit will be to keep reconnais- 
sance groups operating in constant pa- 
trols over its assigned sector. I'liesc 
reconnaissance groups would vary from 
single elements of two helicopters to 
several elements functioning together. 
They would be able to cover more 
territory more thoroughly in a single 
morning than motorized cavalry could 
in several da\s (depending on the 
terrain). 

Enemy concentrations too small to 
warrant an atomic or full-scale airborne 
attack and too distant for engagement 
by motorized troops would be attacked 
by the flying cavalrw Troop carriers 
would move bs a sheltered route to 
a line of departure whore they would 
meet the weapon helicopters. \Vcapon 
section svould then precede the troop 
carriers to a landing area dose to the 
eiiems concentration. 
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Area-saturation fire with missiles and 
inachiiic guns by the weapon section 
would keep the enemy down and sup- 
press ils fire while carriers discharged 
infantry and withdrew Helicopters of 
the weapon and reconii.iissance sections 
would then be .nailable to dcliser 
suppressor Are against any target that 
the disembarked infantry indieated. 
Limited to Area Fire 

.\l the moment, only area fire is 
possible from helicopters, but as their 
stability increases it is bclicsed that 
they will be effective against point 
targets such as tanks. 

Helicopters arc able to take .ithaii- 
fage of terrain and covet. In wooded 
and gently rolling country of the type 
sitrtoundiiig Ft. Rucker, large groups 
tsf helicopters can more rapidly with 
little possibility of hostile obsersation 
from the ground except from very 
high santage points. They fly down 
stream beds, sunken roads, etc., always 
a fesv feet off the ground or ahmc the 
trees. 'Iheir attack on simulated targets 
is sudden and devastating. A .small 
immber of armed helicopters can satu- 
iiite a large area with effective fire for 
several minutes. 

Tlie liclicopter is. of course, uilner- 
abie to automatic weapon fire from 
the ground. But this svill protwbly only 
be effective in rjpen flat country with 
little cover, or if the helicopter is at 
point blank range. This will probably 
k-jd to ambiislies covering possible 
routes of helicopter approach to stop 
flying cavalry patrols and attack groups 
before they reach their objcctise. 
Scouting Role 

I'unction of the cavalry scout has al- 
ways been to locate the cncm\-, and 
this usually results in drawing eneiiiv 
fire. The scout in the small helicopter 
wilt probably not fare an\' belter or an>' 
worse than bis motorized and nioimtcd 
predecessors. The helicopter will gi\e 

for his work, as has been deinonstratcd 
af Ft. Rnckcr. 

All helicopters in fly ing casalty units 
will base some ty[jc of armament for 
Ihcit ossvi defense and for ground at- 
tack. The reconnaissance craft will 
have machine gun .ind/or rocket in- 
stallations. Troop carriers will have de- 
tachable machine guns which can he 
fired in flight and then rtinoscd for 
ground u.sc. They will also have port- 
holes so that infantrymen in the heli- 
copter will he able to assist in returning 
any ground fire that might be en- 
countered. ResiippK and evacuation 
craft will have similar capability. 

Predictions arc already being made 
that another element will haic to be 
added to the flying cavalry units. This 
would be an anti-belicopter section 
with the specific task of protecting 
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(itlici ciaft in the unit niic] disembarked 
infantry from attaek by hostile heli- 
copteis. It is generally belicscd that the 
only flying machine which will be effec- 
tive against a helicopter will be another 
helicopter. 

Gen. Hewze's Description 

Maj. Gen. Hamilton H. Howze de- 
scribed the army’s study of the feas- 
ibility of aerial cavalry as follows: 

In June 1956, when Brig, Gen. Carl 
I. Hutton was commandant, a suiall 
group of volunteer pilots and enlisted 
assisfants were assembled at the Army 
Aviation School and aerial cavalry tests 
were begun, using reconnaissance heli- 
copters as test beds. 

hour functional categories of aircraft 
were considered: 

• Reconnaissance vehicle (H-13, H-23 
ckiss). 

• Squad carriers (H-21, 11-54 class). 

• Antitank vehicle (all classes), 
hollowing weapons were studied for 

possible application; 

• Aerial machine guns— .30 and ,50 cal. 

• Various fixed fin aerial rockets, 

• Various folding fin aerial rockets. 

• Recoillcss rifles, 

• Ordnance and chemical bombs. 

Test program was divided into three 

• Feasibility studies and experiments. 

• Tactical raiployment tests of platoon- 
and company-sized units of armed heli- 

• Organizational shidies based on first 
two phases. 

hirst phase is. and will be, a continu- 
ing scries of experiments as different 
weapons are tested for the roles indi- 

Some Capabilities Known 

Known capabilities are: 

• Reconnaissance helicopter— As one or 
more machine guns were believed to be 
required, tests were made to detcnninc 
a maximum machine gun capability of 
the light helicopter. 

This was determined to be two 
AN M-2 -50 cal. aerial machine guns 
(600 rd. per gun per min.) or sue AN 
M-2 .30 cal. niacninc guns (1,200 rd. 
per gun per min.). Fixed fin 80 mm. 
aerial rockets were successfully test 
fired from a light launcher. Also feas- 
ible were 3.5 in. tubed rockets. All 
weapons were fired electrically and ad- 
justed with an aircraft ojjtical icflceting 
sight. 

• Sqiud carrier (H-21. 11-34)— Suppres- 
sion fire capabilities lia\e determined 
that the ship can fire Uvo or more fixed 
aerial machine guns forward. It can 
carry eight or more fixed fin 80 min. 
rockets lorwatd. The H-21 can handle 
a twin .50 cal, machine gun turret for- 
ward of the nose wheel. Machine guns 
(.30 cal.) can be fired from side doors 


MEMO 


NOW YOU CAN REPLACE ALL OF THESE COMPONENTS 




AND REDUCE WEIGHT, SAVE SPACE, 
IMPROVE PERFORMANCE AND RELIABILITY 


It will pay you to investigate how this unique component can 
improve performance and reduce costs of your communications 
equipment. Hycon Crystal Filters make possible single conver- 
sions in AM and FM receivers while retaining the important 
advantages of double and triple conversions. These units permit 
excellent reception in the presence of strong jamming or in- 
terfering signals. Center frequencies are accurate to .001%. 
Insertion loss is 1/10 of other filtering methods. Aircraft and 
guided missile environmental requirements are exceeded. Write 
for Crystal Filter Bulletin. 



HYCON EASTERN, 

ASIIIglad »lih HYCON MFO. COMUNT, faiMgiie. . 
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CHEMICAL CORPORATION* 


polymers for POWER 


But only nine years ogo "polymers for power" was a new and 
daring concept in the field of rocketry. Army Ordnance spe- 
cialists were among the first to recognize and promote solid 
propellant rocket power based on Thiokol liquid polymers. 


Today Thiokol solid propellant rocket engines developed in 
con[unction with the U. S. Army power some of the nation's most 
advanced missile systems: Nike Hercules, Hawk, Falcon, Lacrosse, 
Sergeant end the X-17. 


The versatility of THIOKOL liquid polymers ond their obility 
to cure to a tough solid rubber at normal temperatures hove 
long intrigued the chemical and robber industries. 
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;ih W'ilisC guns. Rifles can he tired ftuni 
each port. 

• Weapon ship (H-19, lI.25)-TTicse 
ships can fire their maxiiiiuin cargo lift 
capacity in the form of aerial rockets. 
Number of rockets depends upon 
weight and conflgnratiuii of individual 
rocket and its launchers. This is about 
eight in the vin. class and np to 160 
or more rockets in the l.T-in. class. 

• Antitank vehicle (all classes)— This 
.studv is still being conducted and tc- 
•suits arc not ready for release. 

Some basic citaractcristics of armed 
helicopters liasc been obsersed. ITiese 
;iic indicated by hpc: 

• Reconnaissance— Tllis is a light ship 
and tlierefore reacts mote rcadilv to the 
recoil reaction of weapons. Ship can 
Ik rotated rapidly by rudder pressures 
so weapon traverse may not be essential. 
I'llcsation and depression of weapon 
and sighting system is essential to com 
|Knsatc for tlic vertical angle along pitcli 
asis with different load conditions and 
iit speeds bchvccii the hor er and V-max. 
It has a built-in vibration which rc-sults 
in aim wander or tracking error of 
about 7-8 nri. (including pilot tech- 
niques). Payload is limited by rated 
Stoss weight. Sighting, from a hover 
fti eniise speed, is not a serious problem. 

• Squad canier— This is a larger, licm icr 
ship and appears to offer much a mote 
stable firing platform than the recon- 
naissance helicopter. As its tactical 
function precludes excessive rudder 
traverse or deviation from course when 
in formation, both elcsation and tra- 
verse of weapons is indicated. Tandem 
rotor configuration appears to olfet 
more stability along the pitch axis. 
Sjghting straight ahead is simple. De- 
flection firing introduces problems com- 
mon to all aircraft with flexible guns. 


• Weapon ship— Stability of the utility 
class helicopter appears to be between 
the squad snip and the reconnaissance 
sirip. Vllewation and depression of weap- 
ons appears to be essential. Traverse 
of forward firing weapons appears to be 
desirable but may not be essential unless 
the ship is to be fired from tight for- 
mations. Target tracking accuracy re- 
sults arc promising. 

• Antitauk shi]>— .\|] lessons learned 
from other tests arc being applied to 
thi.s stud;’ as experiments continue. 
Improvements Anticipated 

Improved engineering designs of pro- 
posed helicopters will greatly increase 
the armament and speed capabilities of 
the liclicoptcr as well as pros idc a much 
more rugged and dependable structure. 

T'hc armed liclicoptcr. at the imme- 
diate disposal of the unit commander, 
represents an cffectis e means of dcli' cr- 
ing concentrated suppressive fire powei 
on short notice. It is not intended that 
this weapon replace the fighter bomber, 
the armored vehicle or tank. It is be- 
lieved, howcs'cr, that it does base the 
capability of cffcctii’ely filling the gap 
between the time troops must be de- 
ployed and the time self-propelled 
weapons can be moved into positicn. 

Extensiic testing is yet to be con- 
ducted to determine the full extent of 
the helicopter’s ca|]abiUty as a firing 
])lafforTti. Vulnerability factors must 
Ik arrived at, and dcpcndabiliK’ must 
bo cstabli.slicd. It is apparent that tlic 
helicopter lias a great pntcnKal in the 
higlily mobile tactical situation en- 
I isioned in anv future conflict. 

Ki’aliiatioii of this aircraft in future 
field maneuvers will be beneficial in 
determining the full extent of this po- 




Cut inspection 
time in half 

with new Gaerlner 
Coordinate Calhetomelers 
These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a vertical 
plane. The two dimensiana are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 

Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects: also ob- 
jects or points in recessed, remote, or 

elude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
truces on cathode ray tubes, etc. 



The Gaertner 
Scientific Corporation 
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AVAILABILITY: 

a CONSTRUCTIONS: "E’’, Potting, Jacketed Cable, 
Cable Clamp 

S SHELL SIZES: 12, 14, 18, 20, 22 

17 INSERT ARRANGEMENTS; Up to 48 contacts; coax 



System Measures Near-Miss Distance 


Missile miss-distances arc being ctnl- 
iiatcd for the Air iMiree by Ryan Aero- 
nautical Co. witli its ncat-sonic Fircbec 
jet drone. 

Rvaii is using two methods to inciis- 
urc the distance b\' wliicli missile misses 
the target: 

• Parsons Acti' e Ring-Around Miss 
Indicator (P.AR.AMI) ssstem. 

• Wide angle lens camera mounted 
in I'ircbce n’ingtip pod. 

Inflight tests are scheduled in the 
near future at Air l-’otcc Missile De- 
velopment Center, Holloman Al'B, 
N. M, 

Meanwhile, a saies of tests ha\e 
already been tun at Randsburg N\’ash 
facility. Naval Ordnance Test Station, 
China Lake, Calif., where the I'ircbce 
Q-2.A drone was suspended betsveen 


towers as a target for firings by high 
s'cloeity aircraft rockets (HVAR). These 
tests will assist In ealibratiiig results 
obtained by both the PARAMl and 
single-camera scoring systems with cor- 
responding distances obtained from 
camera instrumentation of knorni ac- 
curacy. using range timing for correla- 

PARAMI Systems Utilized 

Ralph .\f. Parsons Co., Pasadena, 
Calif., is supplying five of the PARAMl 
systems to Ryan. One system already 
has been used in tlie Randsburg Wasli 
initial tests; the remaining four 
PAR.AMT systenrs will be used in ffollo- 

P.AR.AMI system includes target 
transponder (mounted in Fircbec), niis- 


.sile transponder, and receiving .and 
recording equipment with direct deci- 
mal rcid-ont of missile-target distance 

For Randsburg ^L’ash tests, Parsons 
modified 10 flV.NR rocket warheads 
and installed antennas, wiring and a 
mounting plate for the missile tran.s- 
pondcr. 

Transponders in the Firebce and 
rocket each transmit n signal pulse at 
a different frequency which is received 
by and triggers the other transponder, 
thus fanning a "ring-around” loo|). 
“Ringing frequency" is reduced by a 
delav built into the Fircbec trans- 
ponder. with frequency shift corres- 
ponding to separation of target and 
missile antennas. 

Ringing frequency is monitored b; 



LAUNCH tower has rail launchcc 70 ft. long (left); rocket (right) has equipment for missile transponder in place of warhead. 
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Two of the most imporlanl factors that aftcci jet engine life, efilciency, and safe 
operation are Exhaust Gas Temperature (EOT) and Engine Speed (RPM). Excess 
heat will reduce “bucket" life as much as 50ft and low EOT materially reduces 
efficiency and thrust. Any of such conditions will make operation of the aircraft 
both costly and dangerous. The JETCAL Analyzer predetermines accuracy of the 
EOT and (interrelatedly) Tachometer systems and isolates errors if they exist. 


The JrrCAL ANALYZES JET ENGINES 10 WAYS: 




Tests EGT System Accuracy to 
at Test Temperature 


Tests RPM Accuracy to 10 RPM 
in 10,000 RPM (±0.1%) 

The tETCAL Is In worUwlde use .iy ihe 
U.^^.^Nny^^dAlr^Fof^ m^or 


B&H INSTRUMENT CO., INC. 

3479 West Viefcery B/vd, • Fort Worth 7, Texos 


VAILEY STREAM. L.I., N. Y.i t08 So. Frookllo, 10 1-9220 • DAYTON, O.i 209 Cenmerdal Bldg.. 




I • COMPTON, CAL.i IDS N. BicdEeld St., NE «■ 


ground station. coin|3utcr corrects for 
calibrated time delays in target and 
missile transponder.s. and miss-distance, 
in feet, is recorded on [siper tape 
to|etlier witit timing pulses. 

Tower Launching 

In Randsbutg Wasli tests. IIVAR 
rockets were fired from top of a 1 TO-ft.- 
liigh mobile launching tower which has 
a slotted tail luunclier 70 ft. long, and 
is adjustable both in clcMition and asi- 

Firt'bcc drone was suspended 150 ft. 
iibo\c ground between hvo 500-ft.-liigli 
towers located 2.S00 ft. downrangc from 
the end of the launcher rail. 

For additional data on miss-distance, 
Rvan engineers designed a wingtip pod 
containing a Ttaid 560 camera equipped 
with a 165-dcg. wide-angle lens facing 
to the beam. 

Camera seas remotely triggered .it in- 
•Slant the rocket was fired from the 
I, lunching platform. By measuring mis- 
sile image size, distance of the rocket 
from target as it p.isscd Fircbcc could 
be estimated. 

Three Bowen CZR-1 cameras pro- 
vided photograpliic coverage of the 
tests. Located at various stages along 
route, they collected data on the 
missile’s velocity, acccletation and 
trajeeton', 

Fairchild Orders Up 

Fairchild Engine Div., Fairchild En- 
gine and .Airptanc Corp., Deer Park. 
N. Y„ said that a recent SI. 500,000 or- 
der for its l,000-lb. thrust H4 turbojet 
lias incre.iscd its total dollar volume of 
orders for the small engine to mote 
than $7,000,000 during tlie last nine 
months. 

Production volume called for bv these 
oidcrs is somewhat over 200 engines, .A 
small portion of the contracts will go 
foi continued product improvement of 
the lO-vr.-old engine which now costs 
between $20,000-522,000, 

Most of the current orders are cither 
for the Nan version of the Rvan Fire- 
bee target drone or wingtip thrust assist 
pr'werplants for US.AF Arctic-based 
C-125S. 

Avi.stion W'kuk has Icametl that 
both the j4-l-powered Navy Fircbees 
and the Continental .Aviation |69-povv- 
cred US.AF Fircbees have been ninning 
away from the F9F and F-S6 type chase 
platics at 50.000-ft. altitudes. 

At this height the small drone's 
lightness, especially after its fuel runs 
low, makes it able to outperform tlic 
lieavier aircraft. 

A Fairchild spokesman said that even 
tliougli the J44 is a relatively outmoded 
ricsign, its demonstrated reliability and 
•vuitability for drone and takeoff .assist 
applications are expected to extend its 
production life at least another five 



critical assemblies 
for 

critical 

^ operations 


Erco subcontracting facilities embrace over a 
quarter of a million square feet - under one roof 
— witK the finest in both production and precision 
metsl working machinery available. 

You ere invited to inspect Erce's facilities per- 
sonally ~ or write for "Erco Production Facilities'' 
which gives the ccmplete picture. 
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L st month russu surprised, perhaps shocked, the 
world by launching the first man-made satellite. 

This month, however, after calm appraisal of all factors 
involved, Sputnik seems more a victory of propaganda 
than a triumph of practical science. The moon is still a 
long way off. We have every intention, and the capa- 
bility of planting the Stars and Stripes there first. 

On the record of the years, 

In America's proved electronic achievement and 
know-how, 

In the vastness of our enormous national resources 
—both in manpower and material, 

In the firm and far-sighted policy of our government. 
In the devotion to duty of the many thousands in 
government charged with our national security, 

In the very history of our unflinching acceptance 
of every challenge. 


In the singleness of purpose to achieve our goals 
for peace and the welfare of all humanity . . . 

You may feel very confident, indeed, of America's 
future. 

Yes, we can be confident that America already has in its 
laboratories and testing grounds the means, the men and 
the machines unequalled anywhere in the world. And 
we can take pride in the fact that America's achieve- 
ment in rocketry, avionics and electronic communica- 
tions is the accomplishment of free men living in a 
free society. 

Yet, what we have, what we have done, is nothing to 
what America in its unbounded reserve capacity can do. 
As the speed up of progress accelerates, we will take it 
in stride without sacrificing human needs. 

The future, like the present, will be in America's control, 
which is a very fortunate thing for a free world. It is our 
job, and the job of every citizen to keep it that way. 


Loral Electronics Corporation 
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Contributing to America'stitalfirst line of defense and to itsfuture scientific progress through electronic research and development. 
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Plant Choice Keyed to Vibration Level 


Clearwater, Fla,— New S4i million 
facility for developing and producing 
inertial guidance systems and compo- 
iicnts, cflled "world’s most jiggle-prcof i 
plant," Iras been opened here by Xlin- j 
ncapolis-Honcyweil on Florida’s west 
coast, neat St. Petersburg. 

One comer of the 98.000 sq. ft. fa- 
cility is located at 27” 53' 26.1" N. 

Lat. and 84“ 43' 25.6" Long, which 
defines its position to within 10 ft.-a 
necessity for precision alignment by 
cclcstiaf means of inertial platforms 

One of the major reasons for .select- 
ing the Clearwater locahon over 20 
other sites was its relative isolation 
from natural and man-made vibration 
—a requirement for testing gyroscopes 
that have drift rates of the order of 
0-001 deg. per hour- Honeywell en- 
gineers measured the vibrations caused 
by tides from the Gulf of Mexico. 10 
mi. away. They also measured earth 
tidal effects— the periodic shifts in 
earth's crust caused bv sun and moon 
gravitational pull. 


Soil Samples 

Soil samples were taken down to 
depths of 60 ft. to test compressive 
characteristics of sub-soil because in- 
finitesimal shifts in plant floor level 
can introduce appreciable errors in in- 
ertial component tests. 

Honeywell says that vertical \'ibration 
ill its gyro assembly and test area is 
less than 10 milliontlis of an inch, 
and as low as four niicro-inclic.s on 
special test pedestals. Horizontal vibra- 

To achicnc this degree of isolation 
the company went to great Icngtlis. 

The plant is’ built on pre-stressed con- 
crete pilings, 30-35 ft. deep. To mini- 
mize the effects of moisture, the plant 
floor is constructed 21 ft- above ground 
level and the building is surrounded by 
a large moat, extending three feet be- 
low normal ground Ics ek Asphalt apron 
nms from building to the moat to carry 
off rain water and the moat is con- 
tinuously pumped drv. 

Gvto rooms are built on 18-in. slabs 
of concrete and are isolated from re- 
mainder of the building. Gyros and 
stabilized platforms arc tested on 10-ft. 
concrete pedestals to isolate them fur- 
ther from \-ibration. .^11 heavy, vibrat- 
ing machines, such as air conditioning, 
compressors, and special power genera- 
tors ate mounted on springs and rubber 

pads and located in a penthouse ad- OPTICAL-cdcstial means are used to align inertial platfonns before testing. 




To voice the world’s newest submersibles 


The shipboard and battle-announcing needs of a 
submarine pose problems that just “standard” 
equipment can’t meet- 

Exceptional ruggedness is required, both to 
withstand shock and to resist heat, humidity, and 
salt moisture. 

Power must be adequate, yet compressed into 
the smallest possible space. 

Dependability is relative to such factors as 
cruise distances never before attempted by under- 

An example of products meeting such prob- 


lems is found in the announcing equipment 
aboard the atomic-powered Nautilus and Sea- 
wolf, built by our associate division, Electric 
Boat, and "voiced” by Stromberg-Carlson, Here 
standard components were re-designed to the 
special conditions involved. On the Nautilus, to 
date, our equipment has logged more than 60,000 
nautical miles without difficulty of any sort 
Similar equipments also serve the land and air 
arms of our country's military forces and give 
evidence of equal dependability under the special 
conditions for which they were designed. 


^ STROMBERG-CARLSON ^ 


Cyrogenic Gyroscope 

MinnnpoUs-Hoar>w«tI, like several 
other companies, is investigaOng feasi. 
biiity of building gvioscnpcs that employ 



joining the plant. Penthouse steel gir- 
ders are enclosed in concrete to provide 
further vibration damping. 

Current Programs 

Existing plant is primarily an engi- 
neering and pilot production facility 
which can turn out about 60 inertial 
systems per year. Plans are ready for 
a 110,000 sq. ft. manufacturing facility 
addition when business level requites, 
according to .Melvin P. I'cdders, vice 
president and general manager of tlic 
new operation. 

Current programs at the new plant 
total about S3 million, including devel- 
opment of "a new type of inertial guid- 
.iticc system, ■’ for ,\ir Force’s Wright 
.Air Development Center under a SI .8 
million contract, lioncuveli also is 
building a thrce-gyro (integrating) sta- 
bilized platform and associated attitude 
programmer for use in the Titan and 
Thoi ballistic missiles. These report- 
edly are similar to the ones the coin- 
patiy developed for Project Vanguard 
earth satellite program. 

Honeywell also is developing digital 
computers here with company' funds 
for use in inertial systems. Digital 
computers are expected to reduce size. 



Compact Memory 

Eighty-eight recording heads on an eight- 
inch diameter magnetic disc mcmoiy unit 
provide h^h density data storage on North 
American Aotonctics Division’s portable gen- 
einl purpose digital computer iRECOMP). 
Memory units have operated more than 
1,500 Hour in the field yvithout mainte- 
nance, company reports. 


yveight and improve computational ac- 
curacy over analog computers presently 
used by Iloncyyycll. 

Current employment here is around 
430 of yvhom about 200 are profes- 
sional engineers- Total employment is 
expected to reach 600 by enj of the 
year with an annual payroll of about 
55.5 million. 

Honeywell reports that it has made 
.significant gains in both the accuracy 
and reliability of integrating (HIG) 
gyros yvliicli fomi the cornerstone of 
the firm’s inertial systems yvork. Com- 
pany officials say tliat the ncyv facility 
is producing HIG gyros with drift 
rates in the order of 0.001 deg. [jcr 
hour. 

This is roughly 100 times better 
rlnm the early HlC gyros, and approxi- 
mately 1,000 times the accuracy of early 
postyvar gyros, 

HoneywcH's Minneapolis faciliK yvill 
continue to make low-cost HIG gyros 
yvith moderate drift rates for use in 
fire control systems, yvhile inertial 
quality gyros will be developed and 
built litre in I'lorida. 

.Another indication of gyro progress 
yvas the report of significant reduction 
in the number of parts used in HIG 
gyros. Honcyyvell's first (non-incrtial 
quality) HIG-5 gyro yvas constructed 
from 425 individual parts, according 
to John W. Anderson, manager of 
engineering here. In a subsequent 
IIIG-4 model, the number of parls 
yvas cut to only 225. One of the current 
incr£ial^}uality HlGs now under design 
has only 90 parts. 

Anderson also repotted that com- 
pany’s ncyv MiG (miniature integrat- 
ing gyro), originallv expected to have 
a drift rate of 0.'5 deg./hour is ex- 
hibihng drift rates of only 0.1 deg./ 
hour, equal to the accuracy of the 
much larger HIG-6. New ^IIG gyro 
is used in Army’s Sergeant missile, 
Anderson said. 

But these gains in gyro accuracy 
liavc reached the point. Anderson said, 
yvhcrc gyro designers must now concern 
themselves with the oscillatory nature 
and internal damping of molecules of 
the materials from which gyros are 
fabricated. 

Effect of Errors 

Critical effect of small gvro, acceler- 
ometer and alignment errors on overall 
navigation accuracy of an inertial system 
was pointed out by George Ruslcr, head 
of systems engineering here. If a 
Schufer-tuned inertial svstem used in 
a Mach 1 airplane is to have an accum- 
ulated cnot of no mote than one nau- 
tical mile after one hour's operation, 
individual elements of the svstem must 
meet the following requirements; 

• Gyro drift rate must be less than 
0.008 deg./hr. 

• Accelerometer error in measuring 
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BHii specificalions 


This newest Cenisco machine utilizes a unique conical crank mechanism to 
generate as angular oscillation which closely corresponds to a theoretical sinusoidal 
waveiorm. A ptecision sinc-cosinc resolver coupled to the crankshaft can be used 
to bring a test instrument output signal and (he oscillating table output signal into 
coincid^ce for direct reading of phase lag angle. 

The extreme accuracy of the Model B386 Oscillating Table makes it particularly 
suited for evaluating the damping and response characteristics of angular acceler- 
ometers and rate gyros. The Model B386 can also be used for calibrating peak 
angular velocities and peak accelerations to the accuracy of the known an^lar 
excursion and frequency. Within its range, the machine can double as on environ- 
mental angular shake tabic. 




For complete information and performance specificalior 



iiccclcmtion imist be less than 0.00015 
C. 

This is the equivalent of an acccler- 
.ition so siiiail that it svould require an 
automobile accelerating at this rate from 
a dead stop a total of 21 hours to teach 
10 inph-, Rusler Siiid. 

• Ay.iiiuith alignment enoi of platform 
at start of mission must be less than 
0.0-tS deg- 'I'liis is equivalent to one 
inch displacement in 100 ft. 

• Final integrator error (drift) must 
be less than 0.04%. 

Cleanliness 

Assembly of gyros and other inertial 
components is carried out in familiar 
dust-free rooms, with an important as- 
sist from the state of Florida wliicli 
itself provides a rclatisely dirst-frce en- 
vironment. (''edders says- B;- means of 
filtering and electrostatic precipitation, 
the dust count in the grro rooms is 
niaiiitiincd at less than 15.000 luiticlcs 
(one micron ot larger) per cubic foot. 
T'lic count often is down to 5,000 per 
cubic foot, Fedders says. 

Expansions. Chaiifjcs 
In Avionics Industry 

Fairchild Seini-Condiictors Corp., 
I’alo Alto, Calif., is name of new firm 
organized by Fairchild Camera &• Iiir 
strmiiciit Corp. around nucleus of 
scientists recently empioved at Beck- 
man Instruments’ Shockley Semicon- 
ductor Laboratory- 

New company, which will develop 
and produce semiconductor devices, is 
headed by II. E. Hale, vice president of 
I'liitchild Controls Corp. Dr. Robert 
Novee heads new companv’s research 
group. 

Other recently announced expan- 
sions. changes and mergers in the 
avionics field include: 

• Teinco Aircraft Corp.. Garland, Tex., 
lias completed $59,000 antenna rcse.irch 
laboratory for testing pcrfoniiance of 
antenna systems. 

• Booz, Allen Applied Research, Inc,, 
is new name of the former Applied Re- 
search Inc. Comp,niy's new address is 
410 Green Bay Road, Kaiihvorth. III. 

• General Electric’s Computet Dept., 
Phoenix, Atiz., has opened new Com- 
puter Applications Laboiatorr-, staffed 
by more than 70 specialists, to handle 
business, scientific, engineering prob- 
lems tor outside companies. Dr. Her- 
bert R. f. Groscli heads new laboratorv. 

• Sperry Gyroscope Co. has opened new 
liaison office in Davton, in wlonumcnt 
Bldg., which will be staffed by represen- 
Fatives of company’s Aeronautical 
Equipment, Air Armament, Microwave 



Uniform, dependable, accurately made Edgewater Rings 
are furnished in a wide variety of cross-section shapes, 
and in diameters from 5 to 145 inches. They meet the 
most critical specifications and standards of quality, 
Representative applications include bearing races, jet 
engine parts, parts for missiles and rockets, gears, grind* 
ing rings. 


or welded 


Edgewater Steel Company 

P. O. Box 478 • PITTSBURGH 30, PENNA. 
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THE KAMAN AIRCRAFT CORPORATION 



20 Amps At 200C 


Miiibiture silicon rcctiliccs. ia(cd 20 amps 
at 200C, with peak one-c>cle surge rating of 
TOO amps, maximum leakage mmciit of 5 
ma., arc now in production at General Elec- 
tric's Semiconductor Products Dept., Clyde, 
N. V. New rectifier conics in lout tvpcs: 
IN1301. 1N1302, 1N1304 and 1N1306, 
with peat inverse voltage ratings of 50, 100. 
200 and 300 volB, respectively. 

KlectTonics and Electronic Tube divi- 


• Gulton Industries, Inc., Mchicben, 
N. J„ lias acquired Titania Electric 
Cotp. of Can^a, Ltd., Caiianoquc, 
Ontario, through stock exchange. New 
acquisition will produce electronic in- 
struments and components of parent 
company, 

• Laboratory For Electronics, Boston, 
has formed new Computer Products 
Division to dcx’clop and market data 
processing devices. New division was 
formed ffom personnel previously en- 
gaged in developing data processing 
systems for bank use after company 
decided to withdraw from the complete 
data processing systems field, 

I 'W)W' 

FltTiR CENTER 

► Semiconductor Decade Switch— Bell 
Icicphone Laboratories has developed, 
but not yet officiallv unvciiod, new semi- 
conductor equivalent of the beam 
switching tube which makes it possible 
to construct lO-stagc switching counter 
in a device about i in. long. Load (out- 
put) currents of 20 iii.i. may be possible 
from each stage. 

► Micro-Miniature Magnets-Perma- 

human flair have been made from 
Cunife (60% copper, 20% nickel and 
20% iron) at National Bureau of Stand- 
ards. Material has several interesting 
properties. It can be cold drawn in- 
stead of requiring casting or sintering 
into desired shape. Cimife can be cold 
worked to point where its magnetic 
properties are adversely affected but 
initial magnetism can be restored by 
simple heat treatment. Bureau of Stand- 

► Mafor Gain in Telemetry— Watch 
for Radiation. Inc., to reveal a new 


FM/KM telemetry receiver design 
technique which reportedly will pni- 
vide at least a 10 db. gain over existing 
receivers without modification of air- 
borne tiansmitters. 

► Transistor Sales Continue Climb— 
Semiconductor manufacturers sold 1L6 
million transistors during first eight 
months of 1957, more than double the 
6.9 million sold in the same period a 
year ago. Dollar volume was S'12 mil- 
lion compared to S19.7 million last 
year. Kigutes were released by Elec- 
tronic Industries Assn,, formerly Radio 
EIccfronic Television Manufacturers 
Assn. (RETMA). 


► New Lightweight Nav/Com Package 
-Lear soon will unveil its new light- 
weight integrated navigation-communi- 
cation package for business aircraft. 
Basic system, weighing about 21 1b., 
will include \’IIF receiver, transmitter 
and omnirange navigation provisions. 
More complete package, weighing 
about " lb„ will include the foregoing 
plus market beacon, glide slope receivers 
and automatic direction finder. 

► Microwaves, Anyone?— Tlic 195S Na- 
tional Symposium on Microwave 
llicory & Techniques has been sched- 
uled for May 5-7 at Stanford University, 
Prospective authors should submit 100- 
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norcl abstnict .iiicl >00-i\otc] simnuiiT)- 
of piper before fan. 15 to; Dr, Kivo 
Tomiiasii, 601 California Avc.. I’alo 
Alto. Caiif. 

► Datamation Witli Ftcncli Accent— 
Trance now rank's second only to the 
United States in the inanutacturc of 
electronic data processing machines, ac- 
cording to publication France Actudle. 
I Vancc exports more than $5 iniflion an- 
iHialty. publication reijoits. 

► Signed on Dotted Line— Sei cral 
inionics inanufjcturcrs report following 
nesv business: 

• Cubic Corp., San Diego, has received 
Sl.l million .Air Force contract exten- 
sion for prodnetion and mstalintion of 
its Secof systems for missile tracking 
and ranging. 

• Technical Research Group, lnc„ Nciv 
York City, reports a S155.000 Signal 
Corps contract for study and design of 
an atomic clock which will be suffi- 
ciently rugged to o|x;ratc in a missile 
and withstand launching shock. 

• Electronic Communications, Inc., 
iFormcrly Air Associates! St. Peters- 
burg. Ha., has received S12 million con- 
tract from Hughes Aircraft for airborne 
communications and data link equip- 
ment to be used in Hughes' fire control 
systems for the F-102 and F106. 

• Topp Manufacturing Co., Los An- 
geles, has received Sl.l million contract 
ftom Civil Aeronautics .Administration 
for 63 omnirange transmitters. 



Kaiscr-.Aikeii flat cathude ray tubes, one rising newly developed transparent phosphors 
(above) and tlie otber conventional translucent pliu.spliurs jbelow') are key elements in 
new Army-Navy cockpit display nnde^oing flight tesb in T2V-1 (AW Oct. 21, p. 34). 


►Private VORs-Ci\ii .Aeronautics .Ad- 
ministration has cstublished icquire- 
ments fur installation, performance and 
maintenance of prhateh-imiied (nnii- 
ftdenil) \cry high frequents omnidirec- 
tional radio ranges (VORs) in C.AA 
'Icchnical Standard Order N27. Pur- 
pose of N27 is to obtain standardiM- 
tioii of VORs such as are operated bv 
slate aviation orgaiiiaatioos with those 
installed, operated and maintained by 
the CAA. 

► Bendix to South -Africa— Seven new 
Vickers Viscount transports of South 
African .Airwass will be equipped with 
airborne wcatlicr radar svstems to he 
delivered by Bentlix .Aviation before the 
end of the vear. 

► Army Missile Components— -Anns ic- 
ccntly disclosed that General Electric’s 
Missile and Ordnance Systciii.s De|)jrt- 
incnt has been working on arming and 
fazing systems for five Anny missiles- 
lloncst johii. Little folin, Corporal and 
lacros.se surface-to-surface-missiles and 
the Nikc-llcrciiles surfacc-tn-air missile. 



Flat. Transparent Cathode Ray Tube 
Tested in Army-Navy Cockpit Display 


Transparent flat tube permits pilot to view through it fur contact flight. Development of 
flat tube was first revealed by .Aviation Week three years ago (Sept. 20. 1954, p. 101. 
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Simulated picture of contact flight is presented on transparent 
flat tube mounted behind windshield of T2V-1, Liglitw'cigbt digital 
computer, des'cloped bv Litton Industries, and an analog generator, 
developed by DuMont, provide signals which create pictorial pres- 
entation on flat tube intended to simulate what pilot would sec 
under contact (VFR) flight conditions. Ill ultimate version . . . 


Hat tubes will be used both for vertical and horizontal situation 
displays as slioww in mock-up. Small flight control “foysrick" is 
0 |ierated bv right baud, new tv]ic tbiottic control is operat '-' bs 
left hand. Douglas Aircraft Co., prime contractor on the pro- 
gram, designed the layout fur future aircraft applicatioii. Sim- 
plicity of cockpit instrumentation is in marked contrast to . . , 



Couveotional iostmiuent panel, in rear cockpit ot the T2V-1, 
using latest ot conventional aircraft mstrumenis, points up greatlv 
reduced complexity of proposed new Aroiy-Navy display. New instru- 
mentation has been demonstrated to nation's airlines. 



Centra] control computer (above) and magnetic storage dnim (be- 
low) wij) perform all requited computation of flight and navigation 
data, eliminating analog tvpe computers now employed. Models 
shown arc interim equipments to be replaced bs' improved models. 
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EQUIPMENT 


New Turbojet Test Cell Can Be Airlifted 


Ontgrio, Calif.— Completely portable 
three-unit test cell system has been de- 
signed to accommudatc turbojet engines 
up to 55,000-lb.-thtust c-.ipacii}’. System 
was demonstrated successfully in runs 
witli .1 J79 powctplant to .i group of 
about 25 milibiry representatives from 
Air Materiel Command, Wright Air 
Dcsclopment Center. Oklalioina City 
Air Materiel Are.t. Tactic.il .Air Com- 
mand and Strategic Air Command- 

In simulation of a run from lime of 
unloading from aircraft— including set- 
up of thiec test cell units, installation 
of /79 on dolly and engine light-riff— 
elapsed time «as 1 hr. 55 min. for six 
men and two supervisors. 

Developed jointly by General Electric 
Co.’s Production Engineering Dept., 
Evcndale. O., and company's .Aircraft 
Appiiratus Service Shop. Ontario. Calif.. 
the new portable field-test facility in- 

• Engine dolly. 

• Control traile-r. 

• Fuel trailer. 

Designed for Airlifting 

Total vveiglit of tlic three units is 
less than 1 5.000 lb. Each is designed to 
be completely portable bv air, and can 
be towed on land at 25 mph- to meet 
basic military reejuirements. 

Genera] Electric so far has built onlv 
one prototype portable lest cell svstein. 
wliicli was used in the military demon- 
stration. and is also sclicdiilcd for u.se bv 
General Electric as its own propetti in 
its activities at Dallas. Tc-X, in support 
of tlie Air Eorce-Convair B-5S bombet 
program. 

No price tag has been set for tlic 
portable test cell svstem but it is likely 
to be in the neighborhood of SSO.OOO. 
High degree of commercially asailablc 
items have been used by General Elec- 
tric in manufacture of the test cell sys- 




70-Day Development 

Genera! Electric says that only 70 
days elapsed from the time specifications 
for the test cell were firmed until initial 
demonstratioii. 

While projected to meet Air Force 
requirements for a portable test cell. 
General Electric spcciailv tailored the 
jjrototype system for its J79 turbojet. 
But the companv sa\s the svstem can 
be modified with adaptors and instru- 
ment changes to handle anv jet engine 
in existence or ciiricntly projected, since 
the dolly’s design limitation is 35,000 
lb. thrust. 


System also has potential in the com- 
mercial market where relatively inexpen- 
sive engine test facilities are required, 
for example, at overseas or temporary 
bases or for use during transition to per- 
manent fixed cells for jet transport en- 
gine testing. 

Anchored to Ground 
Restraining mechanism for tlie en- 
gine dolly consists of four earth screws 
or augers for anchoring the doily on a 
soil base for field testing. Each auger 
has a 23,000-lb. shear test capacitv. Two 
rear augers are connected to tlie two 
front augers by steel beams. Front aug- 


ers are tied to the rear of the engine test 
dolly. 

Engine dolly wheels are mechan- 
ically retracted so that dolly’s chassis 
rests on ground. 

Thrust restraint is translated through 
dolly’s members to the thrust sensing 
element. 

Nylon tarpaulin with steel perimeter 
is placed on the ground under and for- 
ward of the engine inlet to present 
suck-up of loose earth or other debris. 

Dolly also can be adapted to concrete 
pads bv fastening rear of its base frame 
to anchors. 

Minus tongue and with wheels re- 
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tracted, dolls- is 9> in. wide, 172 in. 
long and 10§ in, high. 

Control trailer has forward storage 
section to accommodate adaptors, bell- 
mouth, debris sacen, nose fairing, con- 
trol cables, harnesses and other items. 
Trailer is designed for integral posver 
unit (gas turbine or diesel) but proto- 
t>pe uses stiindard 220-volt, 3-phasc line 

Trailer’s control section, about 5x6 
ft, accommodates test operator and in- 
spector. contains inaiu.and auxiliarv con- 
trol panels, fire blanket, extinguisher 
and first aid kit. Insulation drops the 
sound les'cl in die booth to about 60 db. 
during 179 runs. 

General Electric based instrument 
placement in the trailer on the expe- 
rience of four operators, eacli luving 
about 10 vears- of test cell operation. 
Main pane! accommodates standard en- 
gine parameter instruments. On tlie 
tight is a load panel, -and on left a panel 
for i-ernict exhaust gas teiiipcratiires and 
exact rpm. Instrumentation is standard 
to make calibrating simple, and is 
within 1% or better accuracy. All pres- 
sure sensing is remote and fail-safe. If 
main power is interrupted to control 
trailer, fuel flow is immcdiatelv shut off, 
remaining closed until the switcli is 
tlironn. No fuel passes tlirough the 
control trailer. 

Designed for Comfort 

'IVailet is temperature controlled, has 
a riewing window. Except for cable 
icad-iii bo-x, trailer is normally dosed to 
cut noise level. Access is casilv accom- 
plished through panels on trailer cx- 

Control trailer is 93 in. wide, 224 in. 
long, 120 in, high. 

End trailer has 2,000-gal. capacit)-, 
provides maximum flow of 65.000 lb. 
per hr. at 60 psi.. has 5-micron filter. 
Towed, it will carry a 22,000-lb bad at 
25 nipU. 

-Ml controls are explosion-proof. In 
addition to pumping system, the unit 
contains flowmeter, high-speed electrical 
sliutoff \alvc, plus cincrgcucj- manual 
\-ahc. Inc surface loading fs low to 
promote portability througli sand, snow 
or mud. Tanker is 38 in. wide, 239 in. 
long and 87 in. high. 

During test run, distance between 
dolly, control trailer and tank is 40 ft. 

Pan American Jet Seats 
Emphasize Safety Angle 

•\II scats for Pan American \\'orld 
Airways Boeing 707 |’et transports, both 
first class and tourist, will be manufac- 
tured by Acrotheim Corp. Company 
says special design emphasis will be 
placed on safety features in accordance 
with recommendations made by the 
National Advisory Committee for Aeto- 
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REPORT FROM RYAN 


Ryan’s Diversification 

Creates Wide Opportunity for Engineers 



X-13 Verfijet Adds New Punch to Airpower 


Woshington-Unveiled in an unpre- 
cedented flight at the Pentagon, the 
Ryan X-13 Vertijet gave military 
officials a glimpse of the future of air- 
power. Like a huge bat. the Vertijet 
unhooked itself from its nose cable, 
hovered vertically, then whipped over 
into horizontal Sight and roared out of 
sight. 

World's first jet VTOL aircraft, the 
Vertijet combines the flashing perform- 
ance of jet power with the mobility of 
missile launching. It frees superaonic 
airpower from runways and airports. 
Without landing gear, flaps, actuators, 
the X-13 concept means less weight- 
more performance in speed and climb. 

In the words of a top Air Force 
General, "The Vertijet has provided 
military planners with a new capability 
for manned aircraft of the future.” 

Achieved in close cooperation with 
the Air Force and Navy, the Vertijet is 
based upon Ryan’s unsurpassed 2Vt 


million manhours of research, develop- 
ment, and test in VTOL aircraft. 

Navy, Army 
to Use New Ryan 
Navigator 

San Diego-Navy aircraft-piston 
engine, jets and helicopters will soon be 
equipped with Ryan lightweight auto- 
matic navigators and ground velocity 
indicators. Lightest, simplest, most 
reliable, most compact of tbeir type. 

based on continuous-wave radar. 

required data such as latitude, longi- 
tude, ground speed and track, drift 
angle, wind speed and direction, ground 
miles covered and course and distance 
to destination. Ryan is also developing 
guidance systems for supersonic missiles. 



More Orders for 
Ryan Firebees 

San Diego— Nearly $20 million worth 
of Ryan Firebee jet drone missiles have 
been ordered by the Air Force and Navy 
in 1957. In operational use, the Firebee 
is the nation’s most realistic "enemy” 
target for m’aluating the performance of 
air-to-air and ground-to-air missiles. It 
possesses the high speed, altitude, 
maneuverability and extended duration 
needed to simulate “enemy” intercept 
problems. 

America’s number-one jet drone, the 
Firebee is another e.xample of Ryan's 
skill in blending aerodynamic, jet pro- 
pulsion and electronics knowledge to 
meet o challenging problem ... answer a 


Ryan has immediote career 
openings for engineers 
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riveting iocatioii Immediate riveting 
area of tlic panel is automatically main- 
tained 90 deg- to the axis of rivcling 
anvil by a sensing unit. 

Autoniatie eyclc starts with bottom 
tylinder containing a pressure foot rising 
to the work, exerting a elanip forec to 
squeeze piincl upward against rivet 
head. 

Rising within lower cylinder, rivet 
gun upsets rivet against anvil, then 
retracts. This is followed bv shav- 
ing mechanism that removes excess 
rivet metal to close tolerance. After 
shaver retracts, yoke is hand-positioned 
to next rivet location and cycle is re- 
peated. 

Riveting system was conceived by 
T. S. Cri.spin, tooling administrator 
of Douglas Santa Monica Division. 
Machines ate manufactured under li- 
cense bv Nfanep Mfg. Co., Bradlcv, 
111 . 

I'ivc of the riveters are in operation 
at Douglas aircraft’s Long Beach Di- 


W. Germans Negotiate 
Powerplanl Licenses 

Bonn BMW Triebwerkbau (Mu- 
nich), a subsidiary of Bnycrischc Mo- 
torenwerke (Munich), is negotiating a 
license agreement for Lycoming air- 
craft engines, anotlicr agreement witli 
Oienda Engines Co. for servicing the 
Mk. 5 and Mk. 6 of the German Air 
I'orcc, and a cooperation agreement 
with Rolls-Royce on joint technical de- 
vcio])nicnt of some unidentified proj- 
ects which the German Defense Min- 
istry is c.xpscctcd to order in the near 

Ultrasonic Detector 
Finds Metal Defects 

Ultnisonic inspection equipment to 
detect flaws in metal |)latc, ta|X.T .skin-., 
forgings, roiled and extnided bars and 
other shapes of titanium, ahiiniinim 
and steel has been installed by Republic 
Aviation Coip. 

Installation consists of an ultrasonic 
immersion tank • with mechanized 
search-unit positioning equipment, 
electronic flaw detection equipment 
and a bridge crane for material handling. 

High frequency pulse w'.ivcs indicate 
on an oscilloscope whether there arc 
anv defects in tlic metal being in- 
spected. and tlic location and extent of 
anv flaw. 

Equipment features an alarm system 
whicn warns the operator bv flashing 
light or ringing bell wlicn a defect has 
been located- Electronic machine 
transmits waves at frequencies ranging 
from 200 kc. to 25 me. 

Republic says that the equipment. 


THREE-POINT sensing unit keeps curved panel (above) ptopcily positioned. 


MobUe Unit Speeds DC-8 Riveting 


New gantry riveter speeding produc- 
tion on Douglas DC-S jetliner is es- 
sentially a large mobile unit in which 
yoke containing riveting equipment 
free-wheels over the panel. It is trig- 
gered into approximate working position 
by an operator itsing air motors- 
Known as Manco-Crispin riveter, 
principal feature of the machine is 
tliat it brings the riveting operation 
to tlic work, inste.id of moving work 


to a stationarv' riveting location. Doug- 
las points out. Rivot-bv-rivet longitu- 
dinal mass work is eliminated, as is 
the need for extra floor space to ac- 
commodate panel movement under a 
stationan’ riveting location. Douglas 
maintains. 

Only space necessary is for the length 
of the part. 

Yoke containing the riveting and shav- 
ing tools is easily hand-positioned over 
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HOW TO SOLVE AIRCRAFT AND 
COMPONENTS DESIGN PROBLEMS WITH 


SILICONE IDEAS 


any hydraulic fluid n- 
Over the — 30’F to TOOT range, only General Eleclric's 
new silicone fluid, Versilubo E.-SO, provide.s adequate 
performance in all these areas; tliermal stabilily, lubri- 
city, viscosity-temperature cuefficient, oxidative stability, 
oxidalinn threshold temperature and liydrolylic stabilily. 
No other serviceable hydraulic fluid matches the 
thermal stability of G-E Ver.siluhe F-50 — up to 600‘F 
and for many applications, up lo 700'K. Its lubricity is 
unequalled al leniperatures as high as 700°F and com- 
parable lo other hydraulic fluids in the moderate 
ranges. Versilube F-SO also maintains a mure nearly 
constant viscositv than other hydraulic fluids over the 
-30”F to 700'F. 

For more information about Ver.siluhe F-50 and other 
G-E silicone fluids, send the coupon below. 

clion D7J1 1, Silicone Products Depl. 


GENERALS ELECTRIC 


Solution: Replace with SE-SSS-slllcone rubber vrith tear 

SE-S55 is a new silicone rubber with tear and tensile 
-strength double that of ordinary silicone rubber (.see 
comparative typical values at left). Whenever maximum 

150‘F\r500‘Fris**required!'c"m^^^ 
and tensile strength, specify SE-555. TItis is ihe only 
material available to rubber fabricators that meets AMS 
3345 requirements lor tear and tensile strength, elonga- 

lure flexibility. SEl-s'sS can be fabricated in practically 
any color, including wliite, 

You can order liigii strength silicone rubber parts im- 
mediately because SE-555 is available Irom stock for 
shipment to your fabricator. For more information and 
a list of qualified fabricators, mail the coupon below. 










BRADLEY REID • WINDSOR LOCKS, CONN. 


made by Spetn Products Co. of Dan- 
hiiry, Conn., Iicips substantiallv in 
quality control of materia! for major 
structural components and results in 
considerable sas ings in time and cost b\' 
rejecting dcfcctirc raw stock before es- 
^nsise, tiincaronsuming maciiiniiig is 

Decision Handed Down 
In Eleclrofilm Suit 

Law suit filed by EIcctrofilm Cotp. in 
Superior Court of California cliarging 
Therni-O-Lab Corp. with appropriat- 
ing the rights to a missile heating unit 
(AW July 2, 1950 p. 32; Noe. 3, 1950. 
p. 5-1) has been settled. In a decision 
handed down recently. Judge Leon 
Yanknich. thief federal judge of the 
9th Circuit, held the Electrofilm dtv 
lubtieant patent in issue imalid in all 
claims. 

Amphibious Helicopler 
Finishes Flight Tests 

Plight tests of the research Vcrtol 
HUP-2 helicopter which was rcccntlv 
amphibianized by Edo Cotp, (AW Oct 
21, p. 32) have been coniplcted at the 
nusiriiig Bay. X. Y-. test site. Machine 
is now waiting delivers to I’atuxcnt 


Nasal Air Station for further test svork. 

During the flight checks, the heli- 
copter was landed in water at sink rates 
up to 8 ft. sec., double the sink rate 
required by the N'ass '.s BiiAcr. [''nrsvard 
speed during this test ss-.is 5 kt. 

Although amphibianization added a 
total of 530 lb. to the belicopter's maxi- 
mum gross weight of 6,100 lb., 69 lb. 
of emergency flotation gear presioush- 
canied ssas removed. Result is a net 
ivcight iiicte-asc of 280 lb. 

Company Will Make 
Explosive Devices 

Design, development, manufacturing 
and tost sersiccs of packaged cxplosise 
power desices and related electronic 
equipment svill be provided bv a new 
engineering and production companv, 
Holex, Inc., Hollister, Calif. 

Products will include igniten for 
solid and liquid rocket engines, pres- 
sure cartridges, explo.sisc trains, clcc- 
trieally operated initiators, and thread- 
in type glass-to-mcfal scals. 

^icdla^ical and electronic part.s and 
assemblies to integrate these compo- 
nents will also be designed and inanu- 
f.icturcd. Ernest f. Stocker, formerly in 
charge of facilities planning for Con- 
'•air's Guided Missile Division, is presi- 
dent of Holex. 
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PRECISION ^ 
'ur Ol/llli Product! 


• Everything at I.G.W. is geared to precision. You’ll find a''feeling” for 
jrecision not just in inspection and produclion and engineering, but also 
in maintenance and shipping and on throughoiil (he company. It's the 
basic reason why I.G.W. is the recognized source for precision gears 


INDIANA GEAR WORKS, INC, 



j 
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Lit 




the campus completed . . . 



The McDonnell '"Engineering Campus"is now occu- 
pied by our engineering staff. These buildings, 
combining functional excellence with beauty, give 
our engineers a new kind of work environrrrent for 
creotive thinking and effective ochievement. 

Our multiple project organizotion— oirplones, heli- 
copters, missiles— allows us to supplement these 
outstanding working conditions with an assignment 
both stimuloting and rewarding, Learn more about 
our compony ond community by writing: 

Raymond F. Kaletta 
Technical Placement Supervisor 
P.O. Box 516 
St. Louis 3, Missouri 



Helicopter Simulator Is Research Tool 


Tip-jet helicopter developed by Faircy Aviation Co., Ltd., of F.ngland, is carried on pbtforai at stern of H.Nf.S. Grenville in the English 
Chaunel during evaluation tests of the aircraft's ability to operate at sea. Helicopter is powered by a Blackburn.Turbomeca Palouste turbo- 
generator which supplies compressed ait to pressute-jet units at rotor tips (AW April 8, p, 34). 
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By Craig Lewis 

Ft. Worth— Unique helicopter simu- 
Litor lias been developed by Bell Ait- 
traft Cotp, as part of a long’ range pro- 
gram to dcsi^ an ideal lielicoptcr in- 

Siiiiulator cmplovs a contact analog 
to .simulate contact helicopter fliglit 
and «-ill be mounted on a dinamic 
platform to duplicate actual flight mo- 

Basic simulator cockpit is now in 
I'pcration at the Bell plant here. 

Bell developed tlic simulator as part 
of the .Army-Niivy instrument program 
it sliarcs witli Douglas .Aircraft Co, 
under the supervision of Offiec of Nasal 
Research (AW Oet. 21. p, ?4). Bell is 
prime contractor in a program aimed 
lit dcsclopmcnt of an optimum helieop- 
Icr instrument system, and Dtjuglas runs 
a siinibr program for fised wing air- 

Psychological Tests 

Bell’s contact analog could eventually 
form the basis for an actual instrument 
flight system, but right now its pri- 
mary use is ill the simulator s'stem. 
Simulator will be used for psychological 
tests of i-iitious ehsplai-s to dctcmiiiie 
tlic optimum display system for simple, 
efflciciit lielicoptcr operation. 

Current simulator system is built 
around a closed shcct-mctal e.ibin 
equipped with a scat, flight controls and 
I contact analog display. Tlie display 
presents two pictures to the pilot— one 


represents a view straight ahead and the 
other a view downward at a 45 deg. 
angle. 

These pictures are presented on 
two 17 in. cathode ray tubes, and the 
system will be able to use flat tubes 
when they become available. 

The display can indicate pitch, roll, 
yaw. altitude changes and forward and 
lateral velocity- The display depicts con- 
tact flight in terms of a Reid of squares. 
The femvard view sliows this grid pat- 
tern diminishing to a distant horizon, 
V hilc the downward view is filled witli 
a grid pattern, 

Grid Simulates Motion 

In flight simulation, the grid pat- 
tern moves just as terrain would ap- 
pear to move in reference to the pilot m 
actual contact flight. The squares in- 
crease or diminish in size to simulate 
altitude changes, the horizon moves 
to indicate roll or pitch. And other 
motions show the pilot how fast he is 
moving over the simulated terrain and 
in what direction. 

The simulator system is tun by an 
analog computer through a display gen- 

A test program is set up in the 
computer, and signals are sent to the 
generator. Bell is using an clectio- 
mcelianical generator now, but an elec- 
tronic generator being developed by 
Duhfont Laboratories will replace it 
around tlie first of the vear, and the new 
generator will give tlic system smoother, 
more precise displays. 


Two television cameras pick up the 
grid pattern from the generator and 
display it on tlie two cathode ray tubes 
in the simulator cockpit- In the fu- 
ture, Bell mas shift to a random dot 
pattern to replace the grid now in usc- 
llic pilot closes the loop in tlie sys- 
tem when lie moves tlie simulator con- 
trols in response to tlie display. Tlicse 
movements go to iccoidcts and also to 
the computer wliere they become sig- 
nals for adjustment of the display. 

Early nc-xt scar, a dynamic platform 
dcieloped by Franklin Institute will 
be added to the system. It will be 
drii’cn by hydraulic servos and will add 
motion to the simulation process. 

W'hen tlic DuMont generator is avail- 
able, Bell will be able to fly the con- 
tact analog system in an HTL-7 heli- 
copter. .An llTL-7 cockpit will then 
be installed on the simulator plat- 
form to compare the system’s reactions 
under flight conditions and under simu- 

This will giie a precise test of the 
fidelity of simulation achieved. 

Testing Program 

Bell will use both the present cock- 
pit and the inX-7 cockpit for the test- 
ing program. 'Hie IITL-7 cockpit is 
more sophisticated since it provides the 
standard set of helicopter instruments 
and controls, and the test subject can 
simulate such things as engine starts. 

The testing program is starting out 
with ver\' simple fliglit equations, al- 
though the computer and system can 


Fairey Ultra Light Helicopter Goes to Sea 





Iinnclic sucli coniplic.itcd equations us 
those for the IMO turbine helicopter. 
I'irst tests will use fixed-wing equations 
and invoKc only level flight. Inc Bell 
testers wuiit to concentrate on display 
problems and eliminate helicopter con- 
trol problems for the time being. 

Subject Source 

Subjects for the testing program will 
be drawn from Bell's factory popula- 
tion, although students in local col- 
leges nia\- be used later. 

All subjects will be male and should 
be as naive about flying as possible. 
Testets w ill use subjects who have never 
flown an airplane, and as many as possi- 
ble will be persons who ha\e never 
ridden in one, 

Bell’s simulator work is part of its 
long range quest for an ideal helicopter 
cockpit under the Amiv-Navy program. 
Bell program, called ideal-mim-lieUcop- 
tcr<nginccring project, started two years 
ago, about a year and a half after Doug- 
las launched its fixed-wing program. 

Bell's program is keyed to the fact 
lhat the services, and especially the 
Annv, need a hclico|)tor tliat can fly at 
low altitudes in bad weathei without 
ground aids, .^nd the instrument sys- 
tem should be so simple that the aver- 
age helicopter pilot can fly it without 
extensive special training, 

Since most helicopter instrumenta- 
tion is actually fixed-wing aircraft cquip- 
mait and not very efficient for helicop- 
ter operation, Bell is starKng from 
scratch to design and develop instiu- 
iiieiitation specifically for helicopters. 

Human Engineering Program 

Such a project starts with the pilot 
who must use the instruments, and 
Hell has launched a substantial human 
engineering program to determine what 
information a pilot tcally needs to op- 
cnite a helicopter. Courtney and As- 
sociates has completed a study for Bell 
on pilot information requirements for 
each mode of flights- 

Bcll will take this information and 
detennine which flight data are must 
important, what cues ate necessary for 
various flight modes, etc. The simu- 
l.rtor will be valuable in thi.s phase to 

tion.s of information. When Bell settles 
on what data should be presented, the 
next problem is how to present it. and 
the simulator can be used to test v-ari- 
ous types of data display. Wliilc tliis 
exploratory work is going on. Bell can 
anticipate certain hardware needs. 

Development of an airborne com- 
puter has been ordered, and feasibility 
studies have been subcontracted for 
such basic instruments as altimeters, air- 
speed indicators and obstacle detectors. 
W'otk is also being done on liigli rcso- 


OFF THE LINE 


Wyle Laboratories, El Segundo. 
Calif., is constructing a liigli-flovv liquid 
and gaseous oxygen facility for testing 
missile components and systems, as well 
as for cleaning and packaging compo- 
nents for operational use. I'eohniejl 
assistance for the project vvill be pro- 
vided by Linde Co., a div ision of Union 
Carbide Corp. 

Perkin-Elmer Corp, registered annual 
sales of 512,753,565 for the fiscal year 
ending July 51, 54% ahead of last year. 
Net income was 5509,985, equivalent 
to 51.15 a share compared to 55(( a 
share last year. Company’s backlog of 
orders at the end of the fiscal year was 
58,400,000 and working capital reached 
54,596,759. 

Pcrkin-Elmcr's expenditures for te- 
scarcli and development for the cur- 
rent veat were 5746,741. almost double 
the 5431,507 spent the previous year. 
Companv is expanding its headquarters 
at b/orwalk, Conn., and is establish- 
ing subsidiaries in Canada and Eng- 


New aircraft engine accessory repair 
depot, called .hircngincs, Inc, has been 
established at 660 Rocknway Turnpike, 
LavvTcnce, N. Y. Coinpany receives 
engines us removed from aircraft, strips 
tlicin of cowling and accessories and 
subcontracts overhaul. Accessories are 
overhauled by .^itcngincs and covvUii| 
and sheet metal ate repaired as neces- 
sary. When engines return after over- 
haul. company builds them up and re- 
turns them to the aircraft owner. 
Airengines, wliicli is a div ision of .\ir- 
ponents, tnc.. says it has received re- 
sponse from such carriers as Viirig and 


Northeast Airlines reccntlv moved its 
I-'lotida-bound four-engine flights from 
Gate 1 1 to the Marine Terminal at 
LaCuardia .Mrpott, Twin-engine Flor- 
ida flights moved to the Marine Teniii- 
nal two months ago. Twin- and four- 
engine flights to New England will 
continue to use Gate 11. 

\'icket5 Viscounts propellers, first 
turbopiops to operate commercially, 
have passed the tlitec-million propeller/ 
hour mark. 
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PERFORMANCE PROVES CAPABILITY 




AVIATION 






BUSINESS FLYING 


Piper Revises Produet Lineup for 1958 



160-mpli. cutreiit ConiancJic, will be 
icndy for production in mid-1958. 

Standard version of the Coniaiicliv 
ISO will cost SH.500 with basic instni- 
ments and minus radio. Two other 
models will be a'ailablc. Custom and 
Super Custom, honner will base a 
Narco Supethomer svith nine crystals, 
low frequency rcceis-et with separate 
power supply, headset microphone and 
tsvo antennas, artificial horizon, direc- 
tional gyro, electric tuni-and-bank indi- 
cator. rate of climb indicator, clock, 
outside air tempcnitiirc gage, \aciumi 
pump and dri\c. Super Custom will 
har e this cqihpnrcnt plus a Narco Oin- 
nigator Mk. 2 with nine crr stals in place 
of the Supcrhmiicr and Lh' rcecis’cr and 
l.car ADI'-12E. Although no prices arc 
officially quoted by Piper for these 
models, indications me that the Super 
Custom Comaiiclic ISO will cost ap- 
piosimatelv S17.700. 


New Airplane 

Piper engineers lifted the curtain 
slightis- on the future to show the 
company's sales force a new airplane 
tlicy liavc under development for 1959 
-the light twin Aztoc-an improved 
.Apache fitted with 250-hp. Lycoming 
05-10 engines providing a cruise speed 




NSOOOP 


By Erwin ]. Biilbaii 


Williamsport, Pa.— In face of an in- 
treasinglv strong buyers' market brought 
about bv the business aircraft indiis- 
trs’’s liigh production rate in recent 
sears and to meet stiffened competi- 
tion, Piper Aircraft Corp. has made 
major les isions in its product lineup for 
1958, 

Company distributors and dealers 
meeting here for their annual sales 
forum were shown these innovations in 
the Piper line for next year; 

• First production models of the new 
PA-2-1 four-place low-wing Coinantlic, 
which are sclicdulcd to go to customers 
sometime in Pebtuary. Di.stributors will 
begin receiving Comanche demonstra- 
tors in December 1957- 

• Apache light twin powered by 160-hp. 
Lvcoming O320-B1A high compression 
engine, providing a cruise speed of 154 
inph. at 75% power at 7,000 ft. Take- 
off and climb ate improved about 10% 
and range is increased 7%. 


of more than 200 mph. Gross v 
nil! be approximately 4,700 lb. 
pared with Apache's maximum gross of 
3.800 lb. Company has been flight- 
testing a converted Apaclic with the 
250-hp. engines for six months. 

Also currently in fliglit test is the 
more powerful version of the 180-hp. 
Comanche fitted with a 250-hp. Ly- 
coming. nils airplane, which will be 
appioxiniiitcly 25 mph. faster than the 


Initial Run 

Initial pfoduction of the Comanche 
■ ■ ■ '1 - ' 

eat, primarily because 
take about that long to 
complete. High volume output at this 
point would require a major boost in 
prices because of added labor costs that 
would be rcquircd-pcrltaps n '' 


84,000, Avm 


Grossing 2,550 lb. and 
1,475 lb. emptv, ibe Comanche ISO has 
a useful load of 1,075 lh. Optimum 
cruise speed (75% poner. 8,000 ft.) is 
160 mph. and stall speed with flaps 
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lowered is 58 mph. Carrying the stand- 
ard fuel load of 50 gal., range is SOO 
mi,; with 60 gal., at this power and alti- 
tude, range is increased to 960 mi. A 
detailed Aviation Wkek pilot evalua- 
tion of the Comanche 180 will bo car- 
ried in a forthcoming issue. 

Higher compression (8.5:1) engines 
for the Apache and Tri-Pacer proiide 
the additional 10 hp. at a weight in- 
crease of onlv six pounds. They make 
possible more efficient fuel consump- 
tion, since they bum .45 Ib./hp. hr. 
as against .50 Ib./bp. hr. for the earlier 
150-hp. engine. 

Octane Rating Important 

But owners ate cautioned by Lycom- 
ing that use of 91/96 octane aviation 
gasoline in the 160-hp. O360-BIA and 
-B2A engines is mandatory; failure to 
maintain this requirement wiil lead to 
loss of all warranty on the engine. 
Lycoming points out that it will be 
advisable for operators of these engines 
to stay with the airplanes while servic- 
ing, since fueling personnel may assume 
that the new Piper models take 80/87 
octane as in the past. If there is no 
91/96 oct.ine available. Lycoming notes 
that the owners should go to the next 
higher rating such as 100/130 or 
115 145. 

Use of 80/87 on the high compres- 
sion engines will probably lead to deto- 
nation and pre-ignition causing burnt 
pistons, broken valves and damaged 
rings and resulting in blowby and en- 
gine failure. Continued use of higher 
octanes than recommended promotes 
lead fouling. 

Piper will continue to offer the 
150-hp, Lycomings in both the A]Mclie 
and 'I'ri-Pacer as optional equipment, 
but expects that its largest sales in 1958 
will be for the hi|hcr-powcted models. 
Individual Seats 

Seating changes in the 1958 .Apache 
include use of two individual tear scats 
in place of the standard full width seat 
m earlier models— all sent.s ate .icljiisl- 
able fore and aft and biicks can be 
tilted to any of three positions, the far- 
thest down tomparable to reclining 
scats on the airlines, if desired, a fifth 
scat can be fitted to the floor tracks- 
AVitli the increased power, the Ap:iclic 
can cany five passengers with full main 
tanks (72 gal.) and full auxiliaries (36 

f ik) fora range of more than 1,200 mi., 
ipet points out. 

Another cabin iimotatioii in the new 
light twin is adjustable head rests for 
cacli scat as optional equipment. 

ACTodynamically, a wing toot fillet 
has been added at the leading edge to 
smooth out airflow over the wing and 
tail at low speeds, cutting down miicli 
of the Apache’s buffet at landing and 
.stall speeds- A larger 27,500 Btu- Soutli- 
nind gasoline cabin heater has been 
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Waldorf announces an important new design concept. . . MICROMATION 


MICROMATION — offers the systems engineer complete 
p&ckage control subsystems costing little more than 
individual components . . . relieves him ot control sub- 
system design and component procurement. 
MICROMATION — provides maximum operational per- 
formance with size and weight reductions up to 60 per 
cent . . . designed to meet military speciflcations. 
MICROMATION now makes available— 

Model W1801 — Transistorized Servo Repeater System; 
size 2" Dia. x 4" long, weight 13 oz. including ampli- 
fier. power supply, synchro motor and gear head. 
Model W1803 — Transistorized Servo Amplifier; size 
13/16" Dia. X 2?^" long, weight 2 oz. 

Model W1804— Transistorized Servo Amplifier; size 
l"xl"xl". 

In the housing of the W1801 Servo Repeater Ssrstem illus- 
trated are all the electronic and electromechanical com- 
ponents to develop shaft position output with torque 
exceeding 20 oz.-in, Static accuracy is within 0.1° of input 
from synchro or transducer. Velocity constant is 60 sec.-‘. 
Requires only 115V, 400 cps supply. Other configurations 
are available to suit your requirements. Uses include con- 
trol of positioning devices, valves or computer elements. 


May also be used as aircraft indicators. Meets military 
specifications. 

Model W1803 Amplifier as used in the W1801 Servo 
Repeater is designed for minimum mounting surface— 
13/16- Dia. 

Model W1804 Amplifier is identical electrically but 
packaged for minimum volume — 1' x 1- x 1". 

Both accept synchro, potentiometer, or other transducer 
data. Both drive size 8 or size 10 motors. 

Inleresled? 

If these product improvements — or the coming innova- 
tions in MICROMATION— integrators, differentiators, co- 
ordinate-converters, vector solvers and power supplies 
challenge your imagination, why not ask for further data? 

Waldorf 

INSTRUMENT COMPANY 
Division of F. C. Huyck & Sons 


DEPARTMENT EC.45 • ELECTRONICS DIVISION • WALDORF INSTRUMENT COMPANY • HUNTINGTON STATION, L. I., NEW YORK 


iiistiillcd replacing the former 20,000 
Btu. unit; nose landing light has been 
increased to 250 watts froin 100 wafts 
and carburetor heat has been improved. 
In the latter change, Pipet engineers say 
thc\ get a fast 200-dcg. rise in the ear- 
butetor air box with ptactically no dtop 
in manifold pressure. 

Prices for the 1958 Apaclics stirt at 
835,990 for the Standard model witli 
160-hp. engines. Custom version will 
be S38.943 and Super Custom will be 
S40.755. For comparison the 1958 
Apache with 150-hp. Lycomings will 
cost 534,990 for the Standard model. 
S37.945 for the Custom and S39.755 
for the Super Custom. 

Aside from interior restylin| and the 
160-hp. engine, the new Tn-Paccr is 
hasicallv similar to previous models. 
Prices for the 1958 models; Standard, 
58,595; Custom. S9.270 and Super Cus- 
tom. 510,475, With the 150-hp. Ly- 
coming, respective prices are; 58,385, 
59,070 and 510,275. 

More Dealers 

Kevnoting their growing prosperity, 
more distrifintor and dealer personnel 
and wives attended the 1958 sales 
meeting th.in any previous year, requir- 
ing a shift from tlic company’s home 
town of Loch Haven to nearby Wil- 

Thcrc were approximately six dis- 
tributors whose sales in the fiscal year 
ending September 30th were in the 
51 million bracket, one whose tally ex- 
ceeded $2 million by a wide margin, 
one who almost reached S3 million and 
another who came close to 54 million. 

For them. Piper sales manager J. W, 
(Jake) Miller set a goal for the 1953 
fiscal year of 539,250.000 in commer- 
cial sales at list price. This compares 
to S3 5.7 million tnev achieved in Fiscal 

1957. And he told them that he ex- 
pects them to achieve sales of 560 mil- 
lion at list prices in I960. 

Indications ate that Piper's increase 
in sales volume in Fiscal 1958 will 
come as nuich from increased prices as 
from a jump in number of units. Level- 
ing off of sales last year after the busi- 
ness aircraft industry’s record increase 
in 1956 will probablv continue into 

1958, and then show another nohcc- 
ablc rise, Miller told .Avution Week. 

One of the major obstacles facing 
the industrv has been its inability to 
make noticeable gains in cracking the 
novice market. Piper dealers were told. 
Up to now the sales picture has been 
mainly one of “liorsetrading,” with 
oiilv about 25% of sales going to first- 


Financing Aid 

Wider use of financing would also 
brighten the pictutc. Miller noted. He 
pointed out that the top Piper disttibu- 
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Bring your tough ones to Zenith 


Like a missile with a man in it, the Lockheed F-104A 
Sf«ors the sky at speeds of over 1200 inph— and Zenith rides 
with it. right on the nose! 

To )>uild tlie radoine on this remarkable aircraft demanded 
unprecedented techniques in the construction of a resin- 
bonded glass-fiber form, Besides its vital radar function, the 
radome unit is an integral part of the aerodynamic design. 
In effect this radome is the nose cone of a manned projec- 
tile with the velocity of a 10-inch shell. It must withstand the 
shock of the sound barrier. It must endure the scorching 
heat of atmospheric friction. And it must maintain its elec- 
tronic sensitivity unimpaired. 

To meet these extreme requirements. Zenith worked hard 
and long with Lockheed engineers. The result was a new 


plastic material— a material that gives the maximum attain- 
able electrical performance at elevated temperatures while 
retaining its full rigidity and strength. 

This was the sort of tough assignment that whets our 
appetite at Zenith. Our continued success in coping with 
challenges like this has taught us how to form resin-bonded 
glass fiber for almost every electronic and structural pur- 
pose, in almost every shape and size. And we can apply 
modern, production-line methods to the job, and often slash 
costs and tooling lime in the bargain. 

Zenith's reinforced plastics are the only answer for some 
structural components— and a better answer for many. We 
invite you to “bring your tough ones to Zenith!’ 


Worrd's largest plant producing rainforcad olastics comoonanis for ttie U. S.Air Porca, U. 5. Army, and U, S. Navy. Applications include Aircraft and Missile Radomes • 
Helicopter and Missile Fuselage Sections • Aircralt and Missile Wings . Fairings ■ Fuel Tanks • Fire Bombs • Rescue Comalners . Bomb Casings 
and Fins - Rocket Launener Pods ■ Antenna Reflectors * Arctic Sbelters • Boats . Minesweeoers . Lending Craft . Small Sailing and Rower Craft - 
Naval Craft Components • Buoys and Floats ■ Ducting ■ Ground Rigid Radomes • Land and Aerial Mine Housings > Sfiipoing Conteiners * Slorege Tanka 

Zenith Plastics Company 

1600 West 135th Street, Gardena, California 
Subsidiary of Minnesota Mining end Manufacturing Company 
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Sabre Clips Apache 

Piper Apache light twin business plane made 
a safe lantling at Elgin Airport, 111., after 
die top of its tail was clipped off by a two- 
planc element of F-S6L Sabre jet iiglilers 
making a radar approach irrto O'Hare Field, 
Chicagn, at about 7 p.m. CST. recently. 
Accident occurred in vicinity of Barrington 
at about 2.000 ft. under favorable VFR 
conditions, uiiilc Apache pilot Clint Brown 
was cn route to Elgin. .According to Brown, 
subsequent investi^tion revealed that none 
of the pilots involved saw each other; tliat 
.Air Force had the F-36Ls on its radar, but 
not the A|>aclie. 


tors last vear probably financed 80% 
of their sales. Those not exceeding 
tlicir quotas probabh- used financhig on 
onlv 10%-15% of their business. List 
figures be had as-ailable slioncd that in 
1956 about 52% of the aircraft sold 
were moved via financing. 

Importance of dealers selling used 
I’ipcr airplanes taken on trade-ins on 
ntw airplane Siilcs instead of disposing 
of them to outlets specializing in used 
aircraft also was emphasized by Miller, 
lie pointed out that even 15 used 
Apaclics or 25-55 used Tti-Pacers in 
■'outside’’ channels can noticeably de- 
press prices of earlier models. 

Suggested was a method of tabiiiat- 
iiig used Piper Aircraft held by dealers 
,ind ii system of circulating this list 
among tlic sales organization so that 
tlic aircraft could be plac’cd where they 
might he needed, thus lessening the 
chances of large miinbcrs of planes go- 
ing out on the open market. 

Kxport sales ate showing .stcadv in- 
crease; in i'iscal 1957. Piper inos’cd 
201% of its units overseas compared 
to 14.2% in tlie prci ious vear. In Tis- 
c;il 1957 40% of all PA-l8s and PA- 
18As went abroad as did about 15% of 
the total Apache output and about 
10% of Tri-Paecr production. 

Deliseries to New Zealand, for ex- 
ample, incte;iscd from two Piper air- 


planes in 1955 to 19 in 1956 to 52 in 
1957. biasing of import restrictions in 
that countrv and Australia make them 
important future markets, according to 
distributors in those areas. The Austra- 
lian distributor told Aviation W'eek 
that although there arc now only 20 
Pipers of all makes there now, he has 
import licenses to bring in 40 more 
this year and will bring in a Comanclie 


Addison Airport Makes 
Lease Arrangement 

Long-term leasing arrangement of 
more tlian S250,000 covering t«o 160- 
ft. X 160-ft, hangars ha.s been arranged 
bchsecn Addison Airport, North Dal- 
las, Tex., and United States Leasing 
Corp.’s Dallas office. 

Basically, U. S. Leasing purchases the 



British Test 'Luxury' Light Plane 


Designed specificallv for eKccutis'C operation, new .Austet Atlantic four-seater is designed 
to compete with Piper ’Fii-Facer and Cessna 172-182 scries business planes Aiister reports 
lie lias not vet florvii tlic nosewbecl-typc version, onlv a tailwbee! piutotvpe. Powered with 
a Continental E185-10 engine rated at 205 bp. takeoff and 185 hp- normal, the .Atlantic 
is designed to eniise at approximately 135 mph. and have a range of 450 mi. Pbiiiicd is j 
maximum payload of 745 lb, for appraximatelv one-hour range; normal payload for 440.ini. 
range is csb'niated os 610 lb. at 124 mph. Takeoff distance is calcubted at 135-225 yd. in 
still air depending on load; initial rate of climb would vary from 800-1.150 f|>in. lAltboiigh 
the airplane lias not yet reached the production line, .Ausfer eshmates that fully cqui]iped 
it will cost approximately S14.000. .Among equipment shown is .Amcrican-built Narco radio 
(upper right on panel). 
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How to make the most 
of your engineering career 

O ^ 

go where the most advanced 
facilities are at 
your disposal 


' c5b 

0 0 


You’ll make more engineering progress — 
faster— if your work is backed by advanced 
research and test facilities. If your held is 
design, you’ll get the answers you want, 
in a hurry. If you're in research or 
development, you’ll be working with 
equipment as modern as this minute. 

These are a few of the many advantages 
you’d enjoy at Boeing. Here you’d have at 
your disposal one of the world's few 
hydrostatic test tank installations, where 
frogmen-engineers supervise advanced 
pressurization tests. You'd use such 
outstanding facilities as the Boeing wind 
tunnels— the most advanced and versatile 
company-owned tunnels in the country. 
You’d be backed by the most complete Right 
test center in the industry, and by extensive 
research laboratories covering a tremendous 
range of engineering fields and the sciences. 
You'd be able to draw on modern electronic 
data processing equipment, and such test 
installations as one able to simulate flight 
environments at 200,000-foot altitudes. 

If you feel that facilities of this kind 
could help you get ahead faster, 
get in touch with Boeing. 
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two new hangars and rc-lcases the prop- 
erty to Addison Airport, Inc., wliich in 
turn is leasing thorn to e.xecutive plane 
owiters on long-term arrangements. I hc 
.lirport is primarily designed for busi- 
ness plane operations, comprises a total 
investment of 52,291,000 in facilities. 
According to Lee Van Atta, South- 
western representative for U. S. Leasing, 
the company currently has an unused 
credit of sonic 515 million for making 
similar arrangements with airport oper- 


Private Contractor 
Wins Army Contract 

Central American Airways Flying 
Service has again been successfuj 
bidder to operate the Third U. S. Army 
iiisfruniciit flight school, providing 
students ciglit weeks of training, in- 
cluding 70 lit- fliglit time, 40 hr. syn- 
tlictic training and 90 lir. of acadcniic 
instruction. 

Operating at Bush Field,’ Augusta, 
Ga., Central American is utilizing 10 
1957 Beech IH5 Bonanzas to provide 
all-weather transition to tlie Army's 
twin-engine Bcceh L-23 Twin Bonanza 
liaison planes. Planes arc equipped 
with Aircraft Radio Corn, radio and 
navigahon equipment, vN'riglit “60" 
Lxecutive 60-cliamiel A'llh' transceiv- 
ers, plus a Lear five-cliannci glide-slope 

Students arc tauglit every type of in- 
strument approach during the course, 
including GCA. Neat the end of the 
course each one is taken on a tlirce-day 
cross-country instrument flight. I'ot 
svntlictic training the school operates 
Link .AN-T-IS trainers fitted with auto- 
matic VOR. ILS and ADF. 

Weather near the field is slated to 
be ideal for instrinncnt "ork since it 
nonnally lias low stratus clnud forma- 
tions. and icing at lower levels is com- 
mon. Beech Bonanzas used at the 
school cipciate fisc da\s a week and 
average about seven hours of flight 

Lightweight De-Icers 
Readied for Twins 

New York— Large number of light 
twin business planes lack all-weather 
capabiliti' because of owners’ reluctance 
to equip aircraft with currently avail- 
able dc-iciiig gear they consider im- 
poses penalties they can't afford on 
useful load. 

At least one de-icing equipment 
manufacturer, cognizant of the large 
market this class of aircraft offers liiin, 
is developing a new line of boot-hpc 
gear to provide protection for under 
50 lb. installed wciglit, Avi.vnoN Wuek 
lias learned. Current installations for 


an Aero Commander ran about 83 lb,, 
for the Royal Gull amphibian about 
88 Itj., Cessna 310 about 93 lb., Bcecli 
"I'win-Bonanza about 99 lb. and Piper 
Apache about 82 lb., according to 
B. F. Goodrich supplied data. In the 
ease of the Apache, the Piper spokes- 
man say that they have no knowledge 
of a boot installation on this type. 

Piper told Aviation Week that it 
considers cunent installations too heavy 
for its airplane and reports that it is 
independently investigating a privately 
developed hot-air system for the 
Apache. Basically the system would 
utilize a heat exchanger and use freon 
gas as the agent for carrying the Iicat. 


According to tire developer of tlic sys- 
tem it is so effective that it vaporizes 
moisture as it hits the wings. System 
is reported to weigh 30-40 lb. installed. 

New boot-typo equipment currently 
being develop^ by B. F. Goodrich 
will probablv weigh about 50 lb, Al- 
though it uses proven principles, the 
system will actually be new. Company 
engineers estimate that they can take 
about 20% off weight of current boots 
by using a thinner material. By modi- 
fying current pumps, changing cycling 
of inflation — using alternate tube 
method in place of simultaneous sys- 
tem-some 50% of requited solenoids 
can be deleted, saving at least 10 lb. 



Why Should An Inspector Do This? 


Because the correct fit of link 
pins to a master rod is a high pre- 
cision job. Only a difference of 
0.0003" in diameter makes the 
difference between a pin that fits 
correctly, and one that doesn’t! 

At Airwork, 54 different di- 
ameters of link pins are needed to 
correctly fit master rods on just 
one popular engine. Naturally, 


it takes an inspector, equipped 
with the best of precision gauges 
to select the pins that fit exactly. 

Those pouches keep pins and 
the mating rod together; pro- 
tecting the pins until they reach 
final assembly. This is just one 
more Airwork procedure that 
helps produce a longer lasting 
trouble-free engine. 


Ri.nrk 


BRANCHES IN: 
WASHINGTON 

NEWARK • MIAMI • ATLANTA 
CLEVELAND 
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CARRYING sling »itii )nad nf stnictuni steel Ins pnner line Inwer Is adiiistcd nn S-SS for airlift tn monntain ridge site. 


S-58 Expedites Power Line Installation 



Bv Richard S«cenev 

Ventura. Calif.— Trial use of heli- 
copters to install high voltage electrical 
power transinissiou lines proved so suc- 
cessful that Southern California Edison 
Co. is planning to use rotars' wing air- 
craft extensively in future power hue 
installations. 

Decision resulted from recent opera- 
tion in which Rotor-Aids, Ventura heli- 
copter firm, w'.is called in rclatisely late 
on ctinstructiini job in progress to air- 
lift structural steel for towers of new 
26-mi. line. Operation W'as priinarilv 
.1 study of capabilities, in which Edison 
leased an S-s8 from Sikorsky which 
Rotor-.Aids operated along with its own 
Bell equipment in the study program. 

In transmission line planning, land 
rights-of-way arc a major cost factor in 
that, up to now. line paths and tower 
sites base been largely dictated by acces- 
sibility of sites sia roads o\’cr which 
men, materials and equipment could be 
trucked for construction. Another high 
cost is road maintenance \’car in and 
«ar out, as long as the line cxists- 
Litigation Time Cut 

Another aspect of rights of w-ay and 
tost arc proceedings invohed when a 
company has to resort to condemnation 
proceedings to acquire the right to iiv 
stall lines. Use of the helicopter first 
enables a company to stay away from 
areas where landowners would nat- 
urally resist line installation, thus elimi- 
nating loss of time in litigation legal 
costs. Second, it enables a company 
to generally install a more com|3lctc 
line without part of it held up in law 
proceedings. 

Rotor-Aids and the performance of 
Hie helicopter led Edison to plan the 
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New positions in: 

MISSILE SYSTEMS AERODYNAMICS 


Weapon systems management activities at Lockheed's Palo Alto, 
Sunnyvale and Van Nuys organizations call for major achievement in 
aerodynamic areas such as; Theoretical and eicperimenlal investigations 
of the aerodynamic characteristics of missiles at Mach numbers 
through the hypersonic range; optimization of controlled missile 
performance, specification and supervision of experimental aerodynamic 
investigations required to verify and improve missile and weapon 
system design; analysis and interpretation of aerodynamic flight lest 
data. Inquiries are invited. Please address the Research and 
Development Staff, Palo Alto 17, California, 



Executive Convair Gets Light Stairway 

RehJctable stairwav, some 700 Ih. lighter than standard Convair.Lincr installation, was 
fitted to this esecutive CV-HO within nine weeks of custoiuer's order bv Pacific .\irmo- 
tive Coip- Plane, a fomrer Sabena Belgian ykitlines' transport. Is one of the approximately 
dO Convaits munnfaclnicd without a self-contained shiirrray. Pacific .hirmotive located 

the ground. Major problems involved space limitatiniis, pTOjici alignment of sequence 
valves and auxiliary cylinders to open and close the dnot. hydia-.tlic pressure ccquiiemeuts 
for various stages of rcbactiim cycle. Modified C\'-240 belongs to hluitay Corporation of 


following scquciicc for construction of 
the next tninsini.ssion line; 

• 1-idison will be able to go into areas 
where lights of way will cost less, will 
nut need access roads, and lines can be 
sent along better routes through rough 

• Surveys for rights of way will be ac- 
complisWd with Bell helicopters. 

• Small crew will be flown in to clear 
tiny area where miniature bulldozct 
weighing less than 3,500 lb. can be 
’coptcied in, used to clear 50x50 ft. 

• Portable auger will be carried in to 
drill footing holes. Reinforcing steel for 
footings, already fabricated into piuper 
shape, will be airlifted by helicopter to 

• Ready mi.x concrete, weighing ap- 
proximately n ton per cubic yard, will 
be airlifted in buckets. Each tower re- 
quires four footings, with 4 Cu- yd- per 
footing. 

• Tower steel will be flown in. bundled 
for 3,500 lb. per load. 

• Towers will be erected with floating 
gill pole, which weighs less than 3,500 
lb,, will be carried by helicopter from 

• Line stringing will be accomplished 
l>y helicopter and ground crews. 

In transmission lines, conductor 
cable is not completely fixed at each 
tower, rather is attached at certain extra 
strons points called dead end towers, 
wliicn ate located with varying numbers 
of supporting towers in between accord- 


ing to terrain. W'hcn a section is to 
be strung, copters fly in a tension ma- 
chine to the dead end tower at each end 
of section to be worked. 

Stringing Operation 

Using reels, a Bell helicopter will 
place i in. m.mila ro|x; from one dead 
end tower to another, with splicing as 
necessary for rope continuity accom- 
lishcd by ground crews while ’copter 
overs. Ground crews will then use 
tension niacliincs to pull 4 in. aircraft 
cable across the span in place of rope. 
Aircraft cable will pull j-in. wire rope 
into place, which will in turn be used to 
haul the very heavy conductor into 
position where it is locked to dead end 
towers and attached as necessary to in- 
tennediate supporting towers. 

Tension macliines. crews, will then 
be carried to next section that is to be 

In feasibility nroerani, several factors 
V orked against the helicopler. Tire steel 
was already bundled for trucking in 
packages varying from 1,700 to 3,500 
lb. A 50% increase in efficiency could 
have been gained if the steel u-as 
bundled to S-58's maximum 3,500 lb. 
per flight capacity. Also, to Like ad- 
vantage of road network along aircadv 
existing line, Edison is constructing a 
new line close to the operating high 
voltage line, increasing the hazard to a 
helicopter carrying loads of steel. An- 
( thcr hazard w-js flying into sites located 
]HSt below mountain tops where 


LIBRASCOPE X-Y PLOTTERS 
Offer the highest accuracy in 
rapid graphic presentation for 
data handling. In ever expand- 
ing areas of application - in 
scientific laboratories, indus- 

offices-wherever automatic 
plotting Is Important. 



NEW LIBRASCOPE 

X-Y PLOTTERS 



one type of Input to the other. 

A complete line of accessories 
- keyboards, binary, punched 
card and punched tape con- 
verters-makethe new series of 
Librascope X-Y Plotters ideal for 
any point plotting or curve trac- 
ing assignment. 

ACCUMCY; Statlc-.t% 

Dyi)amic-.S% at S'/aac., 
RESPONSE; I seconil full scale 
PLOTTINCAREA; ir>lS' 


[iBRASCOPt 


.aos WESTERN AVENUE • CLENDAIE, CALIFORNIA 
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Hf ■ VERff»lSKE OFF 

SPECIAL-PURPOSE FASTENERS 
BY MONADNOCK 


Long experience in (designing fasteners and allied devices 
for leading aircraft manufacturers enables Monadnock 
to bring a wealth of specialized skill to bear on yeur 
particular fastening problems. 

Large-scale production ficilicics for the fibrication and 
assembly of metal and plastic components ensure prompt 
delivery of volume orders. 


Subsidiory of UNITED-CARR FASTENER CORP. 


Ireiiclieroiis and rough ait cuncnts were 
encountered. 

Despite iiun-uptimization. helicopter 
racked up sonic favorable statistics dur- 
ing the operation. 

In overall program, 1,185.578 lb. 
were airlifted in 65 hr. 15 min. flight 
time, excluding fary time from main 
operating base at Vciitiua to the three 
sites used as loading depots. Loiiding 
sites wore picked so- that the average 
line of sight distance flown pet trip 
was 5.9 mi. from depot to tower site. 

Best operating day saw 156,050 lb. 
carried in 4 hr. 26 mm. flying time. 
I'luctuatioiis occurred in dailv weight 
totals due to lariation in loads. While 
steel was primary cargo, 'copters also 
lifted insulators, baskets of mits. bolts 
and various assorted but necessary items 
for coiistriietion. Baskets, slings and 
other equipment used in the lift had to 
he returned from tower site to loading 
depot- 

Finished Quickly 

Rotor-Aids originally planned the op- 
eration to take upward of four weeks. 
However, job was finished in 15 flying 
days between Sept. 50 and Oct. IS, On 
the basis of 15 calendar days in which 
51 hr. 10 min. were flown to haul 
956,709 lb-, direct operating cost was 
.811,450 excluding depreciation and in- 


Othcr aspects brought out in opera- 
tion included; 

• Mote efficient use of personnel. Rotor- 
Aids killed two birds with one stone 
by having one pilot fly the imion- 
leqiiitcd two workers to the tower site 
tor unloading operation, park the Bell 
helicopter and sene as hand signaler to 
cargo 'copter while the site was being 
equipped. When job was complctco. 
Beil lifted entire crew to next site. 

• Planning around helicopters from the 
beginning necessitated some changes 
in basic material packaging for siip- 
plier.s. such as size of conductor refls. 
I'omicrlv packaged to 6,500 lb., to be 
reduced to 5,500 lb. reels. 

In the hauling operation, Rotor-Aids 
found that better overall efBciency re- 
sulted from having two pilots aboard 
the S-58- While on this particular job 
the extra pilot served as safety watehcr 
when operations were scry close to 
existing live high soltagc line, but shar- 
ing of pilot tasks increased cfficicncs' in 
areas where existing line was remote 
from a safety standpoint. 

Additional Pilot Duties 

At the loading depot, one pilot again 
served as hand signaler to cargo pilot: 
siipcrx'iscd steel load groupings to pre- 
vent inadi’crtcnt overloading; kept trip 
times, gas records. 

Rotor-Aids is headed by foe Seward 


and Roy Falconer, both graduate engi- 
neers. both Navy pilots, both earner 
pilots, both active helicopter and fixed 
wing pilots. Both took an active part in 
S-58 flying on the Edison job. 

Companv has been operating its own 
11 Bells, hvo Model 47Js, two 47Gs, 
seven XIodcl 47s. and Humble Oil Co.'s 
tour S-58s, four S-55s, in the Gulf of 
Mexico oil operation (AW Dee. 51. 
1956, p, 27) and two S-55s'in Alaska. 
All 54 company pilots arc rotated on 
jobs to the Gulf, to California, to 
Alaska. 

Pilots Experienced 

.\1! had mote than 750 hr. heli- 
copter time when hired. Coinp;my 
also emplovs 55 mechanics in doing all 
iL'- own maintenance except engines on 
the Bells. On Sikorskys in the Gulf 
ihcv do some major component work 
but send other work to the factory . Due 
to pccviliat living conditions in the 
Gulf operation, Rotor-Aids has had to 
compromise its desire to do all its own 
maintenance to avoid delays in shipping 
time, scheduling at factories for over- 
haul. with the cost. However, in Ven- 
tura. all maintenance except engines is 
clone, but company mechanics arc capa- 
ble of doing this too if requited. 

Company employs 76 persons, has 
never had a layoff due to lack of busi- 


power on demand 


A Excellent life and reliability 

A Higher overall efficiency than conventional alternators 
( no excitation losses) 

A Smaller, lighter than conventional alternators 
(brushes, slip rings, bulky voltage regulator eliminated) 

A Built to customer specification 

WITH RUCKSTELL PERMANENT 

MAGNET ALTERNATORS 



Wirh 20 years of experience in the deveiopmenc and manufacture 
of airborne auxiliary power systems for military and 
commercial use, Rucksiell oifers complete capability in the 
field of permanent magnet alternators for missiles and aircraft. 
Ruckstell has contributed to many major American missile 
programs — including the Army SERGEANT, the Air Force 
TITAN and ATLAS, and the Navy TERRIER. 
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manhandling the "Hustler” demands 
instant control response 


PRIVATE LINES 



Cessna will start deliveries of ncs\ 
Model 17v four-placet in \farcli priced 
at about Sll.OOO. Powered by a ITvIip. 
Continental, plane is designed to fill 
inarlict gap between Model 172 and 
Model ISO, Cessna states. 

Mote tlian half tlie loans requested 
from Small Business Administration by 
fixed biise operators for facilities ex- 
ivansinii base been granted, according 
to a report from the Small Business Ad- 
ministration to the Civil Aeronautics 
.Administration, .As of Julv 31. 1957. 
some Cl] applications requesting S2.- 
729,-167 were rcTCiicd. Of these seicn 
were later withdrawn: 27 applications 
requesting SI, 212, 293 were approved 
and 2-1 involving 51,053.235 were turned 
down, llirce applications totaling 
S21I.500 svere pending- Almost haff 
of the total funds approved were for 
seven hangar projects totaling 551 5,800. 
Mam of the other loans were to pay 
off taxes and banh loans. 

U. S. .Ait Force is releasing about 
1.505 aircraft for sale through July 1. 
1958. Included will be 286 North 
Amcrit-an B-25s, 104 Beech C-54Gs 
(Model 18), 162 North .American 
T-2.SAs, CiI 5 Douglas B-26s, 84 North 
American T-6Gs. 100 North American 
l'-5ls. 116 Curtiss C-46As and Ds and 
3.S Ryan I,-I7s (Navionl. Sak^ will be 
made at McClellan AFB, Sacramciito. 
Calif., ,(nd Norton AFB, San Bcniar- 
dino, Calif. Interested |Mrties can con- 
tact tlic Propertv Disposal Officer at 
these bases. 

Manufachiriiig tights to complete 
helicopter started by Michigan Heli- 
copter Dcselopment Cot]), base been 
assigned to Metric .Aircraft Corp., a 
newh formed division of Metric Tool 
Co., St. Clair Shores, Mich. First pro- 
tohpe of the liclicopter is scheduled 
foi tests in January. Rotor is four-blade 
contra-rotating rtpe. 

Some 500 pilots ha\ c enrolled in four 
new ground school safets refresher 
courses being held by Illinois Depart- 
ment of Aeronautics. Offered at no 
charge, courses covet 33 hr. classroom 
instruction in nas-igation, nietcoTology. 
cisil air rcgnlations and general safeh 
practices. Tlius far. 3.894 pilots hast' 
taken 59,673 hr. of instruction in the 
department’s safety courses. 

Tlie Ganett Corp.'s AiRese.irch Mfg. 
Dis'., Los Angeles, is manufacturing 
cabin pressurization equipment for the 
On Mark .Model 450 executive trans- 
port. being built by the On Mark Fngi- 
nccting Co.. \':m Nnss. Calif. System 
is similar to that designed for the Boe- 
ing 707 and Consair SSO jet airliners. 
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NEW HORIZONS ARE AHEAD FOR MANNED AIRCRAFT 


No mattec how far man's technical ability may soar, he 
himself has one faculty no machine will ever duplicate — 
the ability to make a command decision. 

This unique power to capitalise on opportunity -imple- 
mented by higher-perfoimance airplanes - may very well 
make Che manned aircraft of the future our most versatile, 
fic.xible and accur ate weapon. 

Anieiica's strategic missiles will be mighty buttresses to 
our nation’s defense. But for iwaxiiimm security, America 
also needs a new kind of manned weapon system. ..as 
advanced in performance as that now being developed in 

These new airplanes must fly so fast they can strike with 
little or no warning... so far they can pinpoint any target 
on earth... BO high they can launch a space-to-earth missile. 


American Aviation, Exhaustive studies, in collaboration 
with the Ail- Force, have already resulted in a unique design 
concept tor Weapon System 110, an incredibly fast upper- 
altitude chemical bomber with global range. Other bold new 
concepts now being developed by North American include a 
long-range interceptor and the X-15, a rocket-powered 
i-esearch plane that will cairy the first man into Outer Space. 

To these tasks North American brings the greatest back- 
log of suiiersonic experience in the Fi'ee World . . . for North 
American has built more supersonic aircraft than all other 
companies combined- 

Time after time, North American has demonstrated its 
ability to fill tomorrow’s air needs teday-in quantity, on 
schedule, and at lowest possible cost. 


NORTH AMERICAN AVIATION, INC. 
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‘iV.^lOYMENT OPPORTUNtTiES 



BIG JOB 
AHEAD FOR 
AIRCRAFT 
ENGINEERS 


Currently, Rohr is cooling up for 
the production of power 
packages for America's great jet 
airliners of the future such as 
the Boeing 707, Convair 880 and 
Lockheed Eleccta Propjec. 

The tremendous field of power 
packages at Rohr assures the 
experienced design and stress 
engineer quick recognition and 
career permanency through very 
long-range commercial and 
military programs. 

If you are an aircraft engineer 
experienced in the fields of design 

challenging job for you tight now. 
Write us at Rohr today. 

Forward resume to J. L. Hobel, 
Industrial Relations Manager, 
Rohr Aircraft Coepotation, 

Chula Vista, California. Dept.46 


NEED 




AERONAUTICAL 

ENGINEERS 





AVIATION 

WEEK 

Classified Adverlising Division 
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EMPLOYMENT OPPORTUNITIES 



Pathfinders of the airy blue 


ATRAN is an uncanny navigating device developed fay Goodyear Aircraft engi- 
neers. It is so vital to our national security, (lie facts about it are still lop-secret. 


T O MASTER the mystic forces of the sky — that is the 
purpose and the plan of all Goodyear Aircraft 
engineers. 

How well they succeed is evidenced by such miracle 
developments as ATRAN. This is the aniaaing all-weather 
navigator which unerringly pilots planes and missiles 
to targets thousands of miles away. 

ATRAN is a good example of the challenge — and the 
opportunity— available at Goodyear Aircraft, Here are 
myriad outlets for your skill and imagination in airship 
design, electronics, radomes, fire control, cockpit cano- 
pies, radar structures, metals engineering — to name 
just a fe«v. 

At your disposal are the most modern engineering and 
research laboratories, including one of the largest com- 
puter laboratories in the world. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can 
be yours at Goodyear Aircraft. Our continued growth 


and diversification have required expansion of our 
engineering stalls in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept,, Goodyear Aircraft Corporation, Akron IS, Ohio. 

ThBy'reching&i^fh/h^af \ ■ 

GOOD/I'EAR . 

aircraft! 


AVIATION WEEK, 
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SEARCHLieKT SECTION 



ingenuity on 
r sophisticated 
ECM systems 


(be high priority electrooic 



GENERAL!^ ELECTRIC 


IMMEDIATE 

SUPERVISORY 

OPENINGS 

MISSILE 

FLIGHT ENGINEERS 

RESEARCH 
In Fluid Flow 

WE NEED A MAN WITH A STRONG THEO- 
PITINO OPTICAL AND ELECTRONIC INSTRU- 
MENTATION TO RESEARCH IN FLUID FLOW 
AND RELATED STUDIES. TECHNICAL AND 
TECHNICIAN ASSISTANCE WILL BE PRO- 



MISSILE OPERATIONS 

SALES REPRESENTATIVE WANTED 

ENGINEERS 

Si,';r«i.rb«cSo"d 


COLLINS ENGINEERING CORPORATION ^ 

Manager, Field Test 

FAIRCHILD 
AIRCRAFT DIVISION 

ENGINEERS ^ 


P.0.BosF34 
Hagerstown 10, Maryland 

To EMPlOYERS who 
advertise for MEN: 




i: 


Rosmow WANTtP 


ii|3ipS=Fi 


s7r.'£r,wSir A^3:rw.^ 






repyoig u y 

SitCfIsS— “ “ 

McCran-Hill Publishing Co.. Inc. 



EMPLOYMENT OPPORTUNITIES 



Write or Tetepfiene 
M. E. JENKINS 
Placement Manager 
PAOLI 4700 
For Intarvfiw at Your Convenience 

BURROUGHS 

CORPORATION 

'Reiemk Ceniet 


PAOLI, PA. 


On PhiTacielptiio's Main Line, 
Near Hielerie Valley Forge 


AVIATION WEEK, 


November 4, 19S7 
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ciAssiFiED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





JirinneaoUL'^a^moti^s.rnc. 

NORTH CENTRAL STATES BEST EQUIPPED FACILITY SERVING 

Tlm^Flying Public 

TWA's 

Martin 202A's 

Fleet of 1 1 aircraft now 


in TWA's first class serv- 
be made to meet delivery 

For Sale 

TWA's 

C54B's Aircraft Currently 
in TWA's Regular Cargo 

to scheduled oirllne 
Immediate delivery 

Trans World Airlines, Int. 

Mid Continent Internetional Airport 
Kansas City, Ho. 

Telephone: SHerwood 1-1120 

FOR SALE! 

EXECUTIVE 

AIRPLANE 

"SUPER 18" 
TWIN BEECHCRAFT 

Irans World Airlines, Inc. 

Kid Continent International Airport 
Kansas City, Mn. 

Attn.: Vice President Purchasing 
Telephone, SHerwood 1-1120 


ACeS 

ALL P&W ENGINE MODEL’S 

ENGINE WORKS 







SEARCHLIGHT SECTION 


FOR SALE 

6 DC-6's 

Airline Configuration 

0 Time Since Overhaul 

6 DC-4's 

Cargo & Airline 
Progressive Overhaul 

2 C-46's 

1 Cargo-Passenger "F" 
Model and a "Like New" 
Cargo "E" Model 

14 LODESTARS 

6 Executives & 8 Airliners 


MADDEN & PLAYFORD 
AIRCRAFT, INC. 

P. O. BOX 166, I.A.B. 

MIAMI 48, FLORIDA 
Phene TU 8-6731 — Coble; Modploy 


FIRST OFFERING 

For /mmediote Delivery 

1957 E-50 

TWIN BONANZA 

Owned fly One Corporofion 




R985 R1340 R1830 

R2000 R2800 

Inlreducing modarnlud DISDO ddliva,. 

lag haraagawi,! leaipargbla ta tha UUe-CB. 


PACIFIC AIUMOIIVE COePORATION 



STEWARD-PAVIS, INC, 


■ n 

SALE OR LEASE " 

ROYAL 6ULL AMPHIBIAN B 
EXteUTIVE 4e HAVILIAND DOVE B 
EXECUTIVE LOCKHEED LODESTAR B 



^ SPARKPLUGS WANTED 


8 ELECTRONICS SURPLUS 


UNUSUAL OPPORTUNITIES 
con be found each week 
SEARCHLIGHT SECTION OF 

AVIATION WEEK 


the 




For Rates or Information 
About Classified Advertising 

Contact 

Tlx McGran-Hill 
Office Nearest You 

ATLANTA, 3—1301 Ohadai-Haaafly Bldg. 
CHICAGO. 11—330 


>5 ANGEieS. 17—113 


largest Inventories of 
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AN INVITATION 
TO JOIN ORO 


Pioneer In 

Operations Research 


Operaiions Research is a young 
science, earning recogniiion rapidly 
as a signiFicam aid 10 decision-mak- 
ing. It employs the services of 
malhemalicians, physicisis, econo- 
mists, engineers, political scientisis, 
psychologisis, and others working 
on teams to synthesize all phases of 

At ORO. a civilian and non- 
governmental organization, you 
will become one of a team assigned 
to viial mililaty problems in the 
area of tactics, strategy, logistics, 
weapons systems analysis and 
communications. 

No other Operations Research 
or^nizaiion has the broad expe- 
rience of ORO. Founded in 1948 by 
Dr. Ellis A. Johnson, pioneer of 
U, S. Opsearch, ORO's rwearch 
findings have influenced decision- 
making on the highest military 


Our computer laboralory Is 
equipped with the 1103-A Univac, 
ihe“Cadillac"orcompuiers.Encam- 
passing 1200 sq. ft., it is leased at a 
cost of S40.000 per month. ORO’s 
profess! onalaimosphere encourages 
those with initialive and imagina- 
tion to broaden their scientific 
capabilities. For example, staff 
members are taught to "program” 
their own material for the Univac 
computer so that they can use its 
services at any time they so desire 

ORO staning salaries arc com 
petitive with those of industry an 

lions. Promotions are based solely 
on merit. The "fringe" benefits 
offered are ahead of those given 

The cultural and historical fea- 
tures which attract visitors to 
Washington, D. C, are but a short 
drive from the pleasant Chevy 
Chase suburb in which ORO is 
located. Attractive homes and 
re within walking dl 


OPERATIONS RESEARCH 
OFFICES 


The Johns Hopkins University 
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LETTERS 


Specht and Security 

Regarding the case of Capt. Spccht (AW' 
Match 13. p. 50), I would like to offer 
some observations from the passengers view- 
point. During the past nine years 1 have 
worked as an engineer on an air-to-air mfs- 
silc project. 1'his has involved making three 
or four round trips by air to the East Coast 
each year, riding several times a month as 
a radar engineer in Navy all-«eathei light- 
ers. and living contimiallv svith the mili- 
tary security problem. 

TTicre is a strong 
commercial pilots licensi 
curity clearance. .\s far os I am eoitcemed. 
the pilots position is as "sensitive" as one 
can rind. Our livvs arc in his hands. 

In such eitanustanecs in the security 
piogram uc hare had to depart from our 
ideals of assuming iimocenec until guilt is 
proven. Practically all the cases of withheld 
or suspended clearances with consequent 
sudden and unexpected loss of jobs have 
resulted not because any guilt was ptoveii. 
hut only because all doubt could not he 
ahsolutclj removed. We prefer to assume 
that individuals are innocent, but we ate 
not willing to bet that they ate with our 

.^fte^ reading the first radio transcript vou 
published. I would never Ry with Capt. 
opccht unless he could prove that he acted 
in a real emergency. Capt. Spccht mav be 
a complctclv innocent victim of the situa- 
tion; so were some engineers in our defense 
work. The passenger has to think first of 
what unfortunate vietini.s his widowed fam- 
ily would make. 

It would certainly he more tcassiiting if 
the ALP.\ showed a trace of interest or 
understanding of the passenger's viewpoint. 

WtLLUM AlKfN 
Canoga Park. Calif. 

Cockpit Complications 

Capt. R- C. Robson (.WV Sept. •). p. 51) 
couldn't he more right in regard to the "new 
type" -ADF (automatic direction finder) 
ceivers and how- difficult it is “ ‘ — 
under operational conditions. 




-^Drarion IPeeh teefcortiea the opirtjorr 
of iu readers on the iuuei raiaed in the 
megasine's eiiiwriai coiuntns, Address 
Letrera to the EJilar. /frialroir Week. 
330 W. 42 Si.. /Veie York 36. IS. V. Try 
to keep leltera under SOO irorda and gire 
a genuine Idenlificniion. We tcill not 

rerfrera iviti be leitlihcid on requeel. 


a project i 


a dark 


which becomes quite , 
cockpit. For easier daytime use my airline 
has actually painted a white line from the 
knobs to the frcqnenev numerals they con- 
tiol. It should have been luminous. 

Finding the volume control knob, which 
is quite similar in feel to the other three 
and directly below the center one. neecssi- 


igth gi 


)r down, b 


because you had hold of the wrong knob, 
which necessitates retiming before tesump- 
tion of the search. Sandpapered fingers arc 
quite helpful. 

Keeping two receivers in use requited 
handling of six frequency control knobs and 
two volume controls knobs fnr a total of 
eight. This results in a "heads in the cock- 
pit" condition much, much longer than ever 
should be necessary in these day.s of ter- 
minal congestion. 

I have heard nothing hut the bitterest 
of complaints from those forced to use this 
monster. Can't we please have out old 
coffee grinder back. Mr. Finke? 

Setauket. N. Y. 

Likes Editorials 

1 am only an ex G.I. and licensed 
mechanic, but I just wanted to write to you 
and let you know that 1 admire yon for your 
swell editorials in .Aviatios \Vekk. You 
may receive some criticism, but in my book 
you ate tops and a credit to your profes- 
sion. M'liat this counlrv needs is men like 
you who tell the public tiie facts no matter 
who gets hurl, lie it a politician or a mili- 
tary man. 

t think . 


..f. .eallv goofed. 

On ciosein terminal problems it is ncc- 
cssarv on each receiver to crank three knobs, 
one for "himdteds." one for "tens" and one 
for "imits." It is then necessary to read 
three or four numerals poorly distinguished 
fiom each other in a "frequency" window. 

The digit control k-nolis arc widely sepa- 
rated from each other and below’ the tre- 
quency window, lliey seem to have little 
connection with the numbers controlled 
and when you don’t obtain the numbers 
combination desired (and it is as difficult 
as opening a safe) in the magic window it 
seems like moving the knob always makes 
the numbers move in yust the opposite di- 
rection of that expected. 

As a frequency is changed, to move fin- 

make sure you have what you aimed (or, 
138 


Private Flying 

With reference to an article in 
14 issue of Aviation Wat 


portanl. and none of these should be 
slighted. Certainly, none should be al- 
lowed to eacioach on the other. For ex- 
ample. if this happened on our highways 
anti streets, practically ev'ery individual 
would violentlv protest that the use of lus 
private automobile was being regimented 
out of existence lor the benefit of tlie 
trucks and buses. Tlic private owners of 
the airernft art in the minoritv and do not 
liavx; the proper voice to protect thcmscb'cs. 
niey are gradually being forced lo give up 
this means of transportation wbich could 
be the largest segment of the entire air- 
craft industry. 

Unfortimately, no means of transpoita- 
tion is anv better than the utilitv that is 
afforded- I’o make private Ryiiig practical 
for the average man. three things must 
he made a icality: 

a Systematic svsiein of landing .strips across 
the nation. 

• ’These landing strips should he identified. 


Tliis plan is not new . It ’was studied and 
formulated during World V\’at If through 
the efforts of many of our outstanding ait- 
eraft men. The plan is so simple and 
would cost so little compared with the ad- 
sancenicnt of our economy and raising a 
standard of oin people. But it seems iin- 
iiclicvable that the people of a great nation 
such as onrs should not take effective action 
to put this plan into effect. Maybe the rca- 
.son lhat it was never put into effect was 
that it cteated no new ourcaus or agencies 
and would he liandled bv government 
agencies which aircadv exist, and in addi- 
tion to this it certainly would enhance 
free, competitive enterprise, which is the 
real .American way. Maybe we all dcsitc 
to creep lower into the state of socialism. 

I note tliat Mr. E. R. Qiicsada, special 
awi.slant to President Eisc-nhower and chair- 
man of the .Airways Modernixation Board. 


rd of personnel 


(p. '135) cn- 
Hving Growth 
. . , , J. Bulban. I make the fol- 

lowing remarks which mav seem like an 
echo from the past as it seems so seldom 
tliat anyone these days takes the time to 
speak out for practical, down-to-earth, old 
fashioned realism. 

In this entire article, I note thal there 
was onlv one time that the w-ord '‘per- 
sonal" tfying was mentioned. The empha- 
sis seemed to be placed on the needs of 
the airline, militarv and the husincu air- 
craft activities. Now. all of these arc im- 


certainlv hope for the 
I of the industry and the country lhat 
he can obtain the personnel. Unfortun 
Ately, our aircraft industry is full of "arm- 
chair pilots” and "sidewalk building superin- 
tendents." Wc all should remember that 
the automobile business was not built over 
night. Tlic .automobile did not advance 
until wc created road.s lo operate them on. 
Tlic same applies to the private airplane. 

I again emphasize that we had better go 
back to some old Fashioned, realistic think- 
ing and reverse the transition in thinking 
which is neatly hysterical at the moment. 
Our minds arc running from propellers to 
jets to missiles to anti-missiles and to sat- 
ellites in such a furious pace that something 
is going to have to biing us back down to 
earth, 

Hugh C. Robbins. President 
Los .Angeles. Calif. 
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FROM TOUCHDOWN TO TAKE-OFF 

WITH AN INTEGRATED BENDIX LANDING GEAR SYSTEM 


When landing, taking off or just taxi- 
ing, safety depends upon the unfailing 
teamwork of everything that makes up 
the landing gear system. 

Retractor actuation, control valves, 
nose wheel steering, power braking, as 
well as wheels, brakes and shock- 
absorbing struts — even tires — these are 
the things that make up the complete 


landing gear system. And it is vital that 
all components function together with 
split-second accuracy and efficiency. 

That is why Bendix* specializes in 
complete and integrated landing gear 
systems. For, components that have 
been designed and engineered to work 
together give better and more depend- 
able performance than any arbitrarily 


assembled system. The components of 
a Bendix landing gear system are 
engineered as a matched set, then 
tested and tuned to work together like 
a trained crew. 

So, when it comes to gear for landing, 
think and plan in terms of a complete 
landing gear system. Then we suggest 
you think of Bendix and Bendix 
Products Division at South Bemi, Inti. 


AVIATION COSPORATION 


Bendix South Bend. 


IND. 




Falcon Guided Missiles in final assembly build- 
ing at Hughes Aircraft Company’s Tucson plant. 
After assembly the complete missile is individ- 
ually packed in a container made of Reynolds 
Aluminum. 


Hughes Falcon... 

missile with a “brain" 

finds and hits enemy bombers 


An air-to-air supersonic guided 
missile that "thinks” — that’s the 
Hughes 63^-ft. Falcon, the U.S. 
Air Force’s new deadly weapon 
for defense. Small and light 
enough to be carried in quantity 
by interceptor planes, the Falcon 
has its own power plant and guid- 
ance system to direct it to a 
maneuvering plane. The GAR-lD 
uses radar guidance, the GAR-2A 
is guided by infra red after leav- 
ing the parent plane. These mis- 
siles can be fired in climb before 
targets are in sight; they seek out 
any target that has been pointed 
out, and can sense changes in 
direction in order to correct their 
own course. 

Strong, light aluminum mill 
products from Reynolds are used 


extensively in Hughes amazing 
addition to America’s defense. 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the re- 
quirements of all constantly pro- 
gressing industries. 

Reynolds goes beyond meeting 
rigid material specifications. 
Reynolds technical services make 
a continuing contribution to cus- 
tomers’ design and engineering 
staffs — make Reynolds a part of 
many important industries rather 
than just a supplier. 

For details on how Reynolds 
can serve you or for an index 
of Reynolds literature — write 
Reynolds Metals Company, P.O. 
Box 1800‘TJ , Louisville 1, Ky. 


Wafch Reynolds All-Family Television Progrom "DISNBYLAND”, ABC-TV. 


REYNOLDS 


ALUMINUM 




